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/IEWS, NEWS AND INTERVIEWS. 


The recent diplomatic squabble between 
r government and Italy was productive of 
nuch business for the cable companies, as 
ie greater part of the official correspondence 
nsisted of cablegrams. Secretary of State 
laine is a tactical gentleman. All his cor- 
spondence was sent to the Marquis Imperi- 
, the Italian Secretary of Legation at 
Vashington. The marquis, in turn, had to 
insmit this correspondence to Rudini, Ital- 
| Minister of Foreign Affairs, at Rome. 
[he cost of sending a certain one of these 
iblegrams would amount, at the regular 
wiff, to $987.50. It seems probable that in 
ihe event of war between the two countries, 
ir. Blaine had determined that Italy should 
ive no money in her treasury. It is just 
ssible that Italy may demand of the United 
tates indemnity for the cablegram tolls in- 
irred since the New Orleans affair, 





Proceedings have been commenced against 
he San Francisco Stock Exchange to enjoin 

from doing business under its present 
nethods. The complaint sets forth that all 
he bids and offers made in the Exchange are 
‘through the agency of what is known and 
alled in the by-laws the ‘main phono- 
graph’; that no bid or offer is or ever will 
e spoken into the main phonograph to be 
innounced; that all the bids and offers 
lictated to the phonograph cylinders to be 
:nnounced by the main phonograph for the 
purpose of purchase or sale, are made by a 
person dictating alleged orders without hear- 
ing of other members of the Exchange, with- 
ut hearing of public, and without hearing 
of any person who may buy or sell in said 
Exchange other than the operator.” The 
Attorney-General declares this mode of busi- 
ness in violation of the penal code of the 
State and of the ordinances of the city and 
county of San Francisco against lotterics, 
gambling and games of chance. 





Renewed assurances are given that Mr. 
Westinghouse has obtained the necessary 
funds to successfully carry out his plans. 
A gentleman very closeto Mr. Westinghouse 
said, ‘‘The money to put through the deal 
was secured as much as a month ago, but 
the matter was kept quiet for good reasons. 
Boston brokers would give a great deal to 
locate a certain block of 20,000 shares of 
Westinghouse stock. Many of the small 
traders will be caught short.” 





Mr. Henry Villard’s imperturbability, not- 
withstanding many rumors as to his financial 
status, is beautiful to behold and is undoubt- 
edly a potent factor in this energetic man’s 
success, 





At the Pittsburgh factories of the West- 
inghouse Electric and Manufacturing Com- 
pany there are now employed 700 men as 
against 500 a month ago. 





It is said that every telegraph pole in the 
remote country districts of Norway has to 
be continually watched on account of the 
bears. These animals have a mania for climb- 
ing the poles and sitting on the cross-beams, 
swaying backward and forward until the 
pole finally falls down.—Boston Globe. 


Thomas A. Edison received a visit not 
long since from one of his friends who knew 
him well in ‘‘ the old days.” The gentleman 
had brought his son with him and had intro- 
duced him to the inventor. Before leaving 
Mr. Edison’s friend asked him to give his 
son a maxim or motto. Mr. Edison thought 
a minute and then, turning to the boy, said, 
‘* Never watch the clock.” 

Mr. Erastus Wiman, one of the vice- 
presidents of the Electric Club, owns the 
line of ferry boats which ply between New 
York and Staten Island, a fact which is 
pretty generally known. The last boat 
leaves New York shortly after midnight 
and Mr. Wiman has on several occasions 
telephoned to the pier to hold the boat till 
he could get to it. Several young men 
found this out and have tried the experi- 
ment themselves, using Mr. Wiman’s name, 
of course. The boat was held quite a while 


one-fourth that of those now used. It also has 
the shortest possible magnetic circuit, conse- 
quently can be energized with less wire and, 
naturally, less current. The armature being 
in the form of a ring, which encircles the 
field, can be extended to any diameter, and 
as horse-power is the sum of pulland motion, 
the speed of such an armature may be very 
slow. Then comes the advantages of ventil- 
ation of coils, which, in the Simplex, are the 
best possible, hence, there is no liability of 
‘burn outs,” for the armature is always 
comparatively cool. 

Another feature in the construction is its 
lightness, which makes it less expensive and 
opens the way for storage systems. 

The armature of the Simplex motor, re- 
volving as it does only from 100 to 700 rev- 
olutions per minute, instead of from 2,000 to 
8,000, proportionately reduces the friction 
on bearings and requires less attention to 
lubrication and replacing worn parts, and 
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and, finally, when Mr. Wiman didn’t come, 
because he was probably asleep in his home 
at St. George, the boat made its trip. Some 
sort of check will have to be put on Mr. 
Wiman’s telephone messages, or he can 
hold the boat by telegraph, perhaps. 





Philip Louis Moen, president of the 
Washburn & Moen Manufacturing Com- 
pany, died at his home in Worcester, Mass., 
April 23. Mr. Moen’s success as a business 
man and as president of the largest wire 
manufacturing company in this ay 
was remarkable. 


Thomas A. Edison and George Parsons 
Lathrop, well know as an author and maga- 
zine writer, are engaged in writing a history 
of the life and work of the former. Mr. 
Edison. is to be congratulated in having a 
co-laborer of such recognized ability as Mr. 
Lathrop. 





The Simplex Multipolar Motor. - 
The latest development in the way of mo- 
tors, and one which will demand merited 
attention, is of the multipolar type and is 
called the Simplex motor. The lecation of 
the field is on-the inside, and thus-it becomes 
more Compact and diminishes thé, weight to 


further, obviates the noise consequent upon 
the more rapid machines, a gain which 
the public will readily understand and ap- 
preciate. 

The application of the Simplex motor to 
vehicles may be obtained in several ways. 

1. Directly, by making the motor a wheel 
of the vehicle. In this case, all of the bene- 
fit of weight is obtained for traction pur- 

ses, while but a small part of this weight 

is carried by the vehicle itself; that is, the 
oa rests on the rail or ground, according 
to the use to which it is put. 

2. It may be suspended to the vehicle and 
directly connected to the axle of the same. 

8. It may be mounted in the cab of a loco- 
motive, and connected to the axis by means 
of side bars, as in the steam locomotive, or 
by belting, the advantages of this method 
being that the motor is high from the 
ground, and is thus protected from moisture 
and dyst accumulations, while at the same 
time every part is open to view and as ac- 
cessible'as if it were stationary or located in 
the shop. 

It is ates mprobelie that this motor may, 
owing to its freedom of action on al] grades 
and direct transmission of power, completely 
overcome a great defect now recognized in 
the operation of electric cars. Considerable 
interest is being manifested by electric car 
officials, capitalists and electric experts since 
the motor was placed on exhibition at the 
company’s office, 113 Devonshire street, 
Boston, and those: who have studied the 

machine are unanimous in their opinion of 
its permanent value. 


A Telegraph System for Manufacturing 
Establishments. 
To THe Epitor oF ELEectricaL REVIEW : 

Everyone connected in any way with the 
administration of a large manufacturing 
establishment well knows by experience the 
time required and the difficulties connected 
with communication between the different 
departments. 

In one establishment a system of shop 
mail is in use, For this service envelopes 
are provided, on the face of which is a list of 
the various positions held by men whose 
duties require them to communicate with 
each other, the men being designated by 
their positions or rooms rather than by 
name. At each desk is an ordinary box, 
such as is in general use in offices, one side 
being for mail received and the other side 
for deliveries, and a messenger visits each 
box about once in half an hour, making de- 
liveries and collections at the same time. 
These envelopes are addressed by drawing a 
blue pencil through the name designating 
the party addressed. 

Another method of communication is by 
means of a private telephone exchange, the 
advantages of which are too well known to 
require any specia? mention here, save that 
there are very few establishments large 
enough to warrant such an expense. 

A third method is that used by the Over- 
man Wheel Company, at Chicopee Falls, 
Mass., which is a very ingenious combina- 
tion of the use uf simple telegraphic signals 
in addition to the errand boys necessary for 
communication throughout such an ex- 
tensive establishment. At the desk of each 
person in administrative office is a call bell 
and a set of signal buttons communicating 
to the other departments, each of which has 
a numbered station, and at each station there 
is a card like the following giving the signal 
code, which has been so well adapted for the 
purpose in its practical operation that it is 
submitted as probably adapted to useful 
applications in some other establishments. 
Factory Station No. 1. 

President's Office. 

When your bell rings, answer with one short ring 

and wait for message. The number rung on your 


bell means the message Tee aire to it on the list. 
Answer by short rings—Y lI; or NO, Il—in 











most cases. 
= — 
| 
No. | Calls. Messages. 
| 
1 I | Attention. 
2 II | No-—not here. 

3 Tit be ea right. 

4 IIIT | Please send boy. 

5 IIIT | Please repeat. 

12 \/I IT | Come to office. 

13 (I ilI | Is Mr, Overman there? 
14667 Ilii | Is Mr. Pepper there? 

15 | JI Jit | is Mr. Woodward there? 

21 |i I | Is Mr. Hadley there? 

23 | IIT | Is Mr. Rhoades there? 
41 IIT. 

2 |W Jill 

31 HT I | Is Foreman there? 

32 | TI II | Wait a moment—will answer, 
3 Tt «6 

% |i wil 

41 | Wir I 

42 |uT I 

8 |} a It 

45 | Wi II 











Cc. J. H. Woopzsury. 
Boston, April 22, 1891. 





By a vote of ten to one, the Plainfield, 
N. J., common council last week granted to 
the Plainfield Street Railroad Company a 
franchise to. operate in the city an electric 
one railway with trolleys and overhead 

res. 
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Electricity and Industry. 
{From the New York Commercial Bulletin.) 

In the census taken 10 years ago, a de- 
partment was devoted to the subject of 
power used in manufactures, but its reports 
and tables dealt only with steam and water 
power, and made no mention of electricity. 
During the 10 years that have intervened, 
the application of electricity to industrial 
purposes has been wonderfully rapid. About 
two years ago, Electric Power, a journal of 
this city, printed a list of 150 industries to 
which the electric motor had actually been 

_ applied in this country, and one of the edit- 
ors expresses the opinion that if a list were 
now prepared with equal completeness, it 
would show that the electric motor has 
found employment in connection with nearly 
800 branches of productive industry. In 
Johnstown and Gloversville, in this State, 
according to the same journal, the electric 
motor has been successfully used to run the 
sewing machines of girls employed in glove 
making in their own homes, and with the 
reported result of enabling each worker to 
accomplish more and better work in less 
time and under conditions more favorable to 
health and causing less fatigue. 

With these facts before us, the introduc- 
tion of electricity as a power applicable to a 
great variety of industries, and available in 
the private house and at the individual work 
bench, is no longer a dream or a prophecy, 
but an actual realization, of which the possi- 
ble future development and industrial influ- 
ences cannot be foretold. One of the prin- 
cipal articles of belief of the cheerful 
economic creed so ably propagated by Mr. 
Edward Atkinson is that natural forces are 
constantly tending to a distribution of popu- 
lation more favorable to individual welfare. 
That where men have been too mucb isolated 
on great farms and sparsely settled tracts of 
land, the tendency toward higher cultivation 
of smaller areas is operating to bring them 
into closer and better relations with the 
world, and that, on the other hand, where 
population has become too closely concen- 
trated, in crowded cities and towns and over- 
crowded tenements, the development of 
rapid transit is operating to secure a distri- 
bution over a larger area, and to correct the 
evils incidental to a congestion of popula- 
tion at industrial centers. 

In the latter direction nothing could be 
more efficacious than the gradual adoption 
in many industries and at many manufac- 
turing centers of a form of power peculiarly 
suited to such distribution as would do 
away with the necessity for crowding hun- 
dreds of operatives together in the work 
rooms of great factories. Such a change 
could be made to bring withit an ameliora- 
tion of many of the conditions which now 
occasion most complaint, and to secure for 
a great mass of workers more wholesome 
and cheerful surroundings, less crowded 
and better lighted and ventilated. Sucb a 
change seems like a dream of a return to 
the days of the hand-loom and spinning- 
wheel, and its possibility is an answer to 
much of the sentimental lamentation con- 
stantly heard about the changes which time 
and development have wr6éught in the con- 
dition of the toiling masses. Progress in 
the application of electricity to the employ- 
ments of men, is but one of innumerable 
evidences that an improvement in social 
and industrial conditions is to be sought in 
the higher development of mechanical in- 
vention and in the advancement of science 
rather than in vain regrets for the simpler 
life of the irrevocable past. 





Municipal Ownership in Massachusetts. 

There is considerable difficulty in drafting 
a bill for the municipal control of gas and 
electric lighting. The bill which is to be 
offered as a substitute for the adverse report 
of the committee on manufactures will, in 
the main, follow the provisions of last year’s 
bill, but it has several saving features which 
will help to carry it through. One of the 
difficulties in the way is how to deal with 
plants already established. It is proposed 
that the municipality shall purchase the 
property of the company which is supplying 
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the people with gas or electricity, or both, 
if the company desires to sell, but it is 
necessary to so word the bill that the com- 
pany cannot demand an extortionate price. 
One of the provisions which will be in the 
bill is a clause that no town or city shall 
assume control of its municipal work except 
by a vote of two-thirds of its people in town 
meeting in towns or of its city council in 
cities, and in the latter the question must 
finally be put to public vote. The bill will 
thus be so guarded as to meet many of the 
objections which have been advanced against 
municipal ownership, and in view of this 
and of the fact that a large number of 
special bills have been reported with a 
probable easy passage through the Legisla- 
ture, there is much better chance of a gen- 
eral bill passing than there was a week 
ago.—Boston Transcript. 





Big Suit for Damages. 

Some very interesting developments con- 
cerning the absorption by the Western Union 
of the Baltimore & Ohio Telegraph Com- 
pany are promised at the trial of a suit just 
begun in the United States Court at Trenton, 
N. J. William Cornell Jewett is the plain- 
tiff, and Robert Garrett, William Frick and 
Francis C. Latrobe, ex-Mayor of Baltimore, 
are defendants. Mr. Jewett claims $3,000,000 
damages for breach of contract. He alleged 


that he induced many English capitalists to 
agree to advance large sums for the forma- 
tion of an Atlantic cable company and to 





Brown & Sharpe’s New Screw Machine. 

We illustrate on this pagea new screw 
machine just put upon the market by the 
Browne & Sharpe Manufacturing Company, 
of Providence, R. I. 

The head is back geared and the change 
from belt speed to back gears is effected 
without stopping the spindle by a friction 
clutch. The back gears are underneath the 
spindle cone and are entirely enclosed. The 
gears on the cone are also enclosed. The 
cone has three steps, 6 inches, 844 inches 
and 11 inches in diameter. The back gears 
are 4.68 to 1. 

The spindle is steel. Its front bearing is 
hardened and both bearings are ground. It 
has a hole 1,% inches diameter and the front 
end is fitted for a chuck. The end thrust is 
taken by the rear box and received directly 
on a hardened steel nut and washers. The 
spindle-boxes are 21g inches and 2} inches 
diameter, 3}§ inches and 2}§ inches long. 
They are steel, hardened and ground. The 
number of revolutions of the spindle to 1 
inch of movement of the turret head for 
each step of the feed cone is 50 and 96, 39 
and 76, 29 and 52, and 21 and 36. 

The turret is fed automatically or by hand 
and has eight speeds, as each of the four 
speeds given by the feed cones may be varied 
by shifting a lever, so that without chang- 
ing the belt the tools may be fed fast or slow 
for each step of the cone. The turret is 91¢ 
inches diameter and has seven holes 144 
inches diameter. Movement of the turret 
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arrange with the Baltimore & Ohio Com- 
pany for the necessary extension of land 
lines. There were many other features of 
the agreement, which it is alleged was 
ratified by the defendants, and Jewett was 
to receive large sums for his services in the 
negotiations. The agreements with Mr. 
Garrett bear dates of January 26 and 31, 
1877. They were drawn up in Baltimore 
and signed by Mr. Garrett. 

Then the complainant alleges that the de- 
fendants failed to comply with every 
important detail of the agreements, and did 
amalgamate with and sell out to the Western 
Union all their franchises and properties 
for $5,000,900. Mr. Jewett is now ill in 
Europe, and the case will not probably 
come up for trial before the autumn. 
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Successfal Running of Edco Storage 
Battery Cars in Washington, D. C. 
The two Edco storage battery cars installed 
upon the Eckington & Soldiers’ Home Rail- 
* way Company’s track, in Washington, D. C., 
March 18, 1891, have, we are informed, 
given excellent satisfaction. On Sunday, 
April 19, the two cars carried 1,293 regis- 
tered passengers, besides nearly as many 
transfers, the carsrunning on the G and Fifth 
street branch connecting with the main line 
of the Eckington road on New York avenue, 
where the trolley system is used. A fair 
calculation would, therefore, give 2,500 pas- 
sengers as having been carried by the two 
Edco cars on that date.. The greatest num- 
ber registered on a single half trip being 75 
passengers on the No. 1 car. 


head slide is 95g inches and the extreme dis- 
tance between the face plate and the turret 
is 82inches. The length that can be drilled, 
or milled, without moving the turret head 


slide bed is 6 inches. The swing over the 
tool post slide is 614 inches; swing over bed, 
131g inches and length of bed, 56 inches. 
The counter-shaft has friction pulleys 14 
inches in diameter, 344 inches face, and 
should run about 175 revolutions per minute. 


cians 
The Thomson-Houston Report. 

The Thomson-Houston balance sheet is 
the striking feature of the annual report, 
and the more it is studied the more striking 
become its features. The Boston News Bu- 
vreau has been asked concerning the income 
of the Thomson-Houston Company, aside 
from the profits on the sales of the products 
of its 11 Lynn factories, and the computation 
which it has made from the balance sheet, 
aided by information obtained from Treas- 
urer Coffin, shows the substantiability of 
the Boston company so as to be indeed sur- 
prising. 

Thomson-Houston $6,000,000 common 
stock represents more than $12,000,000 of 
invested cash from stockholders and accu- 
mulated surpluses. The par of the shares is 
$25, and the cash investment is $52 per 
share. Now, throwing aside entirely the 
million and a quarter invested in real estate, 
machinery, patterns and patents, the million 
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and a half in merchandise, the six hundred 
and thirty thousand of cash, and the six hun- 
dred and sixty thousand of cash due on the 
last common stock sold, and which has since 
been paid—the final four hundred and fifty 
thousand dollars were paid last Wednesday 
and swelled the Thomson-Houston -cash on 
hand this-week to nearly a million dolars— 
we find over fifteen anda half millions in 
interest-bearing notes and accounts and divi- 
dend-earning securities, on which the earn- 
ings aggregate more than one million of 
dollars, This equals the preferred stock 
dividends of $280,000 per annum and $3.45 
per share, per annum, upon the common 
stock,-or within 65 cents per share of what 
the company is now paying. And this is 
without taking into account the real business 
of the company—the manufacture and sale 
of electric apparatus. 
Our computation is as follows: 


Amount. Earnings. 


Accounts and notes receiv- 
ictisererecenesees -$8,257,916 @ 6% $495,47 
Local stocks and bonds at.. 1,992,550@ 7% 139,479 
Manufacturing Co.’s stocks 
oO IE IIE SS 8,821,017 @ 6% 229,26 
Comes Co. stocks at 


EE Selig seb nat cdeeensate 1,002,500 @ 20% 200,510 
United Securities Co. stock 

ee 487,425 @ 9% 438,868 

Ne $15,561,408 $1,108,595 


In the above we take the accounts an 
notes receivable at their face value and com- 
pute the minimum interest although a ma 
jority of the accounts will rule'at seven and 
eight per cent. Local stocks and bonds ar 
taken at 40 and 70 per cent., respectively, of 
their face value. Upon this valuation the 
item is earning more than seven per cent. 
Manufacturing Co.’s stocks are earning six 
per cent. on their cost. Though the Brush 
and other companies keep their earnings for 
development, the Fort Wayne alone pays 
the Thomson-Houston $120,000 per annum 
in dividends. Twenty per cent. on the Con 
struction Co.’s stocks is a conservative esti- 
mate, and it should be considerably more 
this year. The United Securities stock is 
paying six per cent. dividends upon the 
$750,000 stock owned by the Thomson-Hous- 
ton Company, which is fully nine per cent. 
upon its cost.— Boston News Bureau, Apri/ 
18. 





Telegraph and Telephone Troubles in 
Germany. 

The Berlin correspondent of the New 
York Sun, in a recent cable letter, speaks of 
the telegraph and telephone situation in 
Germany as follows: The Liberals are still 
harping on what they call the scandals in 
the telegraph department and the handling 
of press messages. The Freisinnige Deputy 
Von Bar tells me that the censorship exer- 
cised by Dr. Von Stephen’s clerks is becom- 
ing daily more irritating. Reports of meet- 
ings of the Freisinnige party and of speeches 
in the Reichstag have frequently not been 
permitted to pass over the government 
wires, because of perhaps a single expression 
objectionable to the men in office. Tele- 
grams from foreign correspondents of news- 
papers are scrutinized on the frontier, and 
passages excised to meet the nice sense of 
propriety of the government operator. I 
have frequently been summoned to appear 
at the head telegraph office to answer ques- 
tions touching the sources of my informa- 
tion, particularly in relation to the Kaiser 
and the royal family, and I have more than 
once been requested to return my receipts 
for money expended on telegrams, and to 
take back the cash. All originals of des- 
patches are filed, and for aught I know mine 
may yet be used to procure my banishment 
from Berlin when the measure of my infamy 
shall be complete. 

The Liberals aim at wresting the tele- 
graph and telephone monopoly from the 
State, which obtained it, they say, by usur- 
pation. A bill has been prepared to confer 
upon private corporations and individuals 
the power to maintain local telegraph and 
telephone systems, on proof of the posses- 
sion of ample capital for that purpose, munic- 
ipal governments being exempted from 
this condition, and, last but not least, ren- 
dering the State telegraph and telephone 
liable to pay damages for despatches illegally 
withheld or thrown out. 
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Aerial Navigation. 
To THE Eprror oF ELEcTRIcAL REvIEW: 

On January 17 last the editor of the Scien- 
tific American kindly inserted a communi- 
cation of mine, entitled: ‘‘Is Aerial Navi- 
gation Practicable?” into the Scientific 
American supplement (No. 785), to which I 
respectfully refer. 

To-day, while still partly adhering to the 
original plan therein described, after a care- 
ful and minute investigation of electricity 
nd its possibilities, I have come to the con- 
clusion that the electric motor, operated with 
storage batteries, will be the power to whirl 
the first airship through the universal ocean 
rhead at arate calculated to turn loco- 
motives paleand green with envy, and as 
the innovation is specially calculated to bene- 
fit the wholeelectrical field, I herewith appeal 
to one of its representatives for a hearing, 
wii the expectation of having the new plan 
published, so that my claims as an inventor 
may be sifted by critical experts and its 
merits either confirmed or refuted. 

Briefly stated, the following is my new 
plan. Imagine the upper part of the accom- 
panying diagram down to the point F to be 

is it practically will be when sailing in the 
air) as one rigid piece. If it were then to 
through space, the fin-like sail, D,would 
cause the balloon A to face the wind at C. 
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resistance. Tacking will obtain overhead 
just like a sailing craft on water. The bal- 
loon A I propose to make of aluminum 
sheets, prepared so as to withstand five 
pounds pressure to the square inch, but the 
inside balloon N must be made of varnished 
silk, so as to swell and decrease in size at 
will. An inventor should never publish his 
work before patent, but as an earnest of 
good faith and a proof of thorough study of 
my subject, I propose to here show how an 
aluminum balloon may be designed and con- 
structed so that it can be shipped, in suitable 
boxes easy to handle, to the antipodes, 
where a mechanic of but ordinary skill may 
put it together in a workmanlike manner. 

Taking the ordinary boilers in our 
kitchens as a miniature prototype, instead 
of rivets I use screws, with head outside and 
but inside. The aluminum plates must 
have holes to correspond in position and 
size so that they can be screwed together in 
their right places. To prevent leakage, 
strips of rubber with corresponding holes 
must be laid between all plates to be joined 
by the screws. These strips need not be 
thicker than , of an inch. 

To increase the strength of this balloon it 
may be braced as follows: Uniform with 
the strips of rubber, strips of steel may be 
used to Strengthen the jointures, which, with 
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‘his being clearly understood, it follows that 
ny additional length of balloon from the 

int where the balloon merges from a coni- 
al into a cylindrical shape, could be pro- 
elled forward without any material increase 
f resistance. This is the real Gordian knot 
‘f the question and I have every confidence 
hata practical test-experiment will fully 
indicate my position in the matter. The 
swivel F permits the passenger car G to 
wing around in every direction of the com- 
pass, by means of a fan-wheel H and rudder 
|. The swiftly revolving fan-wheel imparts 
velocity to both the car and also the passive 
balloon overhead; the latter so contrived, as 
shown, as to make it an utter impossibility 
for it to ever come athwart the current. 
Inside.of A a smaller balloon N is con- 
nected through pipe M with ap air pump on 
board the passenger car G, to enable the en- 
gineer to pump air into it so as to displace 
some of the gas in A, which operation, by 
reducing buoyancy, will cause the ship to 
gradually sink down to earth whenever and 
wherever desired. Both pipes communicat- 
ing with the outer and inner balloons are 
provided with most simply constructed 
safety valves, which will render accidents by 
explosion impossible. The screw H moves 
laterally, exactly like the rudder J. The 
car may be built nearly as long asthe balloon 
overhead, and practically encounter no more 
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HELMER’s AIR SHIP. 


this very ductile metal, would otherwise be 
too weak. If this whole plan will be 
thoroughly investigated as to its under- 
lying principles, I have no doubt but 
the most critical analytical thinkers will 
find ample food for pleasurable anticipa- 
tory reflections. In justice to myself 
I would emphasize the fact that I have 
given merely the outline, but this outline 
demonstrates the principle as accurately as 
do cause and effect. The whole system, 
however, is a novelty and the filling of the 
balloon, the method of holding it in place 
while filling, and of releasing it when full, 
together with the construction of the safety- 
valves, the trussed frame under the balloon, 
etc., are still my own personal secrets. But 
I can assure the public that the whole 


matter is the essence of simplicity and can-- 


not possibly miscarry. Gentlemen of volts 
and amperes! I herewith offer you a chance 
to co-operate with me. 
—— yours, 
N. Heimer, Inventor. 
129 Fourth ave., New York, April 20, 1891. 


Denver, Colo.—The Denver Circuit Rail. 
way Company, to construct and operate an 
electric street railway; capital, $500,000. 

Chicago, Ill.—The Kankakee Electric 
Railway Company, to build and operate an 
electric street railway in Kankakee, IIl.; 
capital, $25,000. 





ELECTRIC CLUBS. 





Thomson Scientific Club. 

The Second Annual Banquet of the Thom- 
son Scientific Club, of Lynn, Mass., will be 
held at the Club rooms in that city, May 13. 
It promises to be a notable affair. 





American Institute of Electrical 
Engineers. 

The Council, at a meeting held April 21, 
1891, elected 27 associate members. Among 
these were T. D. Bottome, Chas. B. Bur- 
leigh, Francis R. Hart, J. R. Lovejoy, Hol- 
lon C. Spaulding and Edwin 8. Webster. 





The Inventors’ National Association. 

At the Recent Meeting the following offi- 
cers were elected: President, Dr. R. J. Gat- 
ling, Hartford, Conn. Vice-presidents, Dr. 
Gardiner G. Hubbard, Washington, D. C.; 
Prof. Wm. A. Anthony, Manchester, Conn. ; 
Mr. Thomas Shaw, Philadelphia, and Hon. 
Benjamin Butterworth, Ohio. Secretary, 
Prof. J. Elfreth Watkins, Smithsonian In- 
stitution. Treasurer, Mr. M. C. Stone, Wash- 
ington, D.C. Board of directors: Messrs. 
John Wise Smith, David G. Weems, Prof. 
R. H. Thurston, Charles F. Brush, Prof. 
Otis T. Mason, Hon. David M. Smith, F. E. 
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Sickels, Oberlin Smith and R. S. Munger. 
A board of representatives, one from each 
State, will also be appointed. 





American Society of Mechanical 
Engineers. 

The Fifth Evening for relaxation and so- 
cial reunion by members of the American 
Society of Mechanical Engineers will occur 
on the last Thursday of April (30). These 
occasions are in no sense meetings of the 
Society, and are expressly made informal 
and even frivolous. The house is open after 
seven and visitors are urged to come early 
so as to meet and make as many friends as 
possible before the less informal assembly in 
the auditorium. This will take place at 8.30 
if the participants in the evening’s pleasure 
have mainly arrived by that time. The at- 
traction of the evening, beside the musical 
treats, will be a chat by Mr. Park Benjamin, 
member of the Society, upon ‘‘ The Allu- 
sions to Electricity Previous to Galvani.” 
This will be illustrated by views photo- 
graphed from originals of rarity and value. 

Members of the American Institute of 
Electrical Engineers will be received at this 
frivolous entertainment on the same footing 
as their mechanical brethren. Cards of ad- 
mission may be obtained by addressing the 
secretary, Mr. R. W. Pope, 12 West Thirty- 
first street. 











Elgin, I11.—The Elgin Electric Company; 
capital, $10,000. 

Payson, Utah.—Payson Electric Light & 
Power Company; capital, $6,000. 

Cincinnati, 0.—F. B. Morgan Power and 
Light Company; capital, $10,000. 

Lodie, Cal.—Bay City Gas, Water & 
Electric Works; capital, $160,000. 

Chicago, I1l.—The Electric Railway Pub- 
lishing Company; capital, $10,000. 

Lonaconing, Md.—The Lonaconing Elec- 
tric Light Company; capital, $15,000. 

Milford, N. H.—Gouhegan Electric Light 
& Power Company; capital, $60,000. 

Minneapolis, Minn. — Cooper-Hampton 
Electric Company; capital, $2,000,000. 

Richmond, Va.—Electric Safety Wire 
Suspender Company; capital, $100,000. 

Americus, Ga.—The Americus Power & 
Illuminating Company; capital, $100,000. 

Wallace, Idaho,— Wallace Manufacturing, 
Electric & Water Company; capital, 
$50,000. 

Charleston, W. Va.—Capital Hill Com- 
pany, to construct telegraph lines, etc. ; 
capital, $60,000. 

Whitehall, N. Y.—The Whitehall Electric 
Light and Power Company; capital, $50,- 
000. William D. Rich, Henry R. Gardner 
and Franklin Fishler are trustees. 

Pittsburgh, Pa.—The Ohio Valley Elec- 
tric Light Company is the name of a new 
corporation that intends to do businessin the 
suburban towns along the Ft. Wayne Rail- 
road. 

San Francisco, Cal.—The Arc and Incan- 
descent Light Company; capital, $1,000,000. 
Directors, J. P. Martin, Frederick M. Pick- 
ering, A. J. Bowie, Louis T. Haggin and 
Irwin C. Stump. 


San Francisco, Cal.—The Electrical Stor- 
age and Supply Company, with $50,000 
capital. Directors, Leon M. Hall, George C. 
Jensen, Leo 8. Robinson, Warren B. Josselyn 
and C. B. Lakeman. 


Downer’s Grove, Ill.—Downer’s Grove 
Electric Light Company, to furnish elec- 
tricity for lighting purposes; capital stock, 
$25,000. Incorporators, E. G. Foote, C. F. 
Linscott and E. H. Prince. 


Newport News, Va.—The Peninsula Elec- 
tric Light and Power Company; capital, 
$100,000. Officers, E. C. Hillyer, president; 
L. P. Stearnes, vice-president; G. A. Schmelz, 
treasurer; W. W. Archibold, secretary. 


Tacoma, Wash.—The Ward T. Smith 
Company; capital, $100,000. To doa gen- 
eral mining and real estate business and con- 
struct telegraph and telephone lines. Incor- 
porators, Ward T. Smith, Walter 8. Temple 
and Helen L. Smith. 


Montreal, Can.—Messrs Charles F. Sise, 
president of the Bell Telephone Company, 
of Canada; the Hon. J. R. Thibaudeau, 
president of the Royal Electric Company, 
Montreal; C. A. Hamilton and H. D. Stan- 
ley, of the Bridgeport Brass Company, of 
Bridgeport, Conn., and others, ask incorpora- 
tion as the Montreal Metal Works, Limited, 
with a capital of $50,000. 


Uniontown, Pa.—The Uniontown Light 
and Heat Company, operating the illuminat- 
ing gas works and the Uniontown Electric 
Light and Power Company, are now under 
one management, that of the United Light 
Company, chartered under the laws of New 
Jersey, with a capital stock of $100,000. 
Hon. John K. Ewing is president and W.G. 
Hay secretary, treasurer and general mana- 
ger. The directors are: 8. E. Ewing, Ed. 
Hackney, A. D. Conwell, Arthur Strickler 
and J. K. Ewing, Jr., of Uniontown, and 
A. Q. Keasby, of Newark, N. J. 
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Members of the New York Electric Club 
will remember Mr. Robert Underwood John- 
son, of the Century Magazine, who spoke 
before the Club last Fall, asking the mem- 
bers to lend their influence to secure the 


passage of the International Copywright 
Bill. It is interesting to note that President 
Harrison signed the bill with the quill of an 
American eagle, which was furnished by 
——e Mr. Johnson now has the 
qui 








A telephone line connecting Alexandria 
with Mt. Vernon is now being strung. 
What a delightful surprise this would have 
been for the immortal Washington if possible 
in his day and geveration. Dr.Toner in his 
very interesting paper read at Mt. Vernon on 
the occasion of the Patent ‘Centennial showed 


that Washington had a decidedly inventive 
mind. He invented ploughs and planters, and 
conducted original researches as to the rela- 
tive economy as illuminants of sperm and 
tallow candles, and followed with lively in- 
terest all kinds of inventive progress. The 
telephone would have been a aodll favorite. 


The interesting letter of Prof. Thomson 
relating to the presence of carbon vapor in 
the arc light, published on another page, 
seems to be a conclusive answer to the test 
proposed by Mr. Steinmetz in the ELEctRI- 
caL Review of April 4. Mr. Steinmetz’s 
language indicates that spectroscopic tests 
gave negative results, though the absence of 
special pains to isolate the spectrum of the 
incandescent carbon tips and the incandes- 
cent carbon dust condensed on the zone of 
arc in contact with the surrounding air from 
that of the vapor might lead to the differ- 
ence in the conclusions of the two gentie- 
men. This is a highly interesting subject 
and experiments should be followed until 
an incontrovertible result is attained. The 
temperature determination of the arc and 
positive crater is one that involves greater 
difficulty than the examination of the spec- 
trum by reason of the limited area of incan- 
descence. Measurement of the luminous 
intensity of the two, evenif possible, with 
accuracy, would not necessarily give the 
temperatures. The eye as a photometer can 
test the relative luminous powers. Perhaps 
the issue now raised between two so able in- 
vestigators will lead to an exact solution of 
the problem. 








LIMITED, EXPRESS AND ACCOMMO- 
DATION TRAINS. 


‘* A Constant Reader” asks the New York 
Sun to shed its light on this problem: 

‘* Here is a condition of which I want to 
know the theory. A man stands on an ele- 
vation in sight of a cannon, say, two miles 
away, with telephone connection with the 
point of firing. He has the receiver to his 
ear and when the cannon is fired he sees the 
flash and almost simultaneously hears the re- 
port through the telephone. Then some 
seconds (eight or nine) later he hears the re- 
port without the telephone. 

‘* There has been but one report. He has 
heard how many? One ortwo? And which 
one is the actual report?” 

And the Sun is willing to reflect the neces- 
sary light, as it asks for an answer. 

Our notion about it is this: 

The information of the firing is conveyed 
by three distinct physical agencies. Light, 
electricity and sound combined, and sound 
simply. The first travels 175,000 miles per 
second; the second is slower, because it re- 
quires an appreciable interval of time for the 
air waves to. reach the transmitter of the 
telephone and overcome the inertia of its 
microphonic contacts so that the crack of the 
diaphragm in the distant telephone receiver 
will be later than the almost instantaneous 
arrival of the flash. Last of all comes the 
report, carried by the air at the rate of about 
1,100 feet per second. There is but one 
source of disturbance, but three couriers to 
carry the news. 





INVENTION OF THE TELEGRAPH 
AND TELEPHONE. 

Seldom has an electrical journal published 
five columns of such interest to the reading 
electrician as those containing the paper by 
Prof. Thomas Gray, of Indiana, on ‘‘ The 
Inventors of the Telegraph and Telephone,” 
published in full in the Review April 18. 
Professor Gray gives the history of the 
telegraph and telephone in a nutshell, and 
traces with deftest touch the experi- 
ments and investigations of a host of work- 
ers and philosophers whose names are land- 
marks in the chronicles of science, each one 
of whom contributed his share of discovery 
toward that which, in the hands of those 
who came after, finally developed into the 
electric telegraph. As Professor Gray very 
clearly shows, ‘‘ the invention of the electric 
telegraph does not belong to any one man or 
to any one country. It has grown with 


* scientific knowledge and forms, as it stands 


to-day, one of the best illustrations we have 
of the value of purely experimental investi- 
gation.” 

The case of the telephone is somewhat 
different. Numerous experimenters had 
worked in the field, but had achieved 
practically no results. ‘‘ Bell thoroughly 
understood what had to be done, and we all 
know that the instrument he produced did it.” 

No electrician can afford to refrain from 
reading and studying Professor Gray’s admir- 
ably condensed history of the invention of 
the telegraph and telephone. 


May 2, 1801 


A TYPEWRITING PHONOGRAPH. 


From Kansas City comes word that a 
writing phonograph will be the accomplish- 
ment of the immediate future. The reporter 
who tells the story on another page was evi- 
dently one who was satisfied with the usual 
lay explanation, ‘‘ Electricity did it.” Just 
how would be intensely interesting informa- 
tion. We believe phonetic writing from a 
phonographic record is entirely within range 
of possibility. Silent letters, of course, can- 
not count, but each letter sounded—those 
which are recorded by the phonograph— 
might be also printed as a letter. When 
such an instrument is an actual reality, it 
will meet with a warm commercial reception. 








AIR NAVIGATION. 


The matter of air ships has been receiving 
much attention of late. There seems to be 
a prevailing impression that air navigation 
will soon be an accomplished fact. A New 
York inventor sends a contribution to the 
literature of the subject which is printed on 
another page. The location of the motor in 
this structure being unsymmetrical, with 
reference to the center of resistance, would 
tend to give the apparatus a rotary motion 
in its own plane. This effort would be most 
strongly manifested in moving against the 
wind. The inventor’s theory in regard to 
an increase of length of the buoyant 
chamber not increasing the resistance to 
progress, would only be true with a head 
wind. When the line of flight formed an 
angle with the direction of the wind, in- 
creased length would be accompanied by 
increase of retardation. 

The controlling factor in the problem of 
aerial navigation is the overpowering im- 
portance of air resistance. It would be an 


easy task with this aside to float a car and 
by a gas engine drive it, but such low speeds 
would be attainable, and especially with 
motors now known, that the apparatus 
would be the sport of the lightest breeze. 
Considering the limitations air resistance 
imposes on raiJway trains with their enor- 
mous tractive grip on the rails, the difficulty 
of propulsion of a car freely suspended in 
air with no other driving agent than a fan 
assumes tremendous proportions, and until 
the economy of conversion of energy in 
machinery approaches more nearly that 
attained by Nature in transforming grain 
into bird power, a practical solution of the 
problem is likely to rest in abeyance. 








THE NEW YORK SUBWAYS. 

It has long been evident that the immense 
work of constructing and maintaining sub- 
ways for all the different classes of electric 
conductors that are required for such a city 
as New York was too heavy a load for a 
single company to carry. Notwithstanding 
the efforts of the Consolidated Company to 
push on the operations of building new sub- 
ways, it has been obvious for some time past 
that the construction of conduits has by no 
means kept pace with the hysterical de- 
mands of the Mayor and the political press 
to have the wires torn down from overhead 
and placed underground. The remedy of 
dividing the work between two companies 
was proposed more than a year ago and met 
with the approval of almost all the interested 
parties, including, most wonderful to relate, 
even that of his Honor the Mayor. But, in 
accordance with the invariable custom in 
these matters, somebody filed an injunction, 
which was sufficient to check further pro- 
ceedings. This phraseology is quite allowa- 
ble because injunctions form so necessary 
and indispensable a feature of electrical mat- 
ters in New York, that we almost think the 
word injunction will figure soon in electrical 
terminology, say, as the unit of impedance. 

The matter really lies in a nutshell. New 
York city wants all its electric wires put 
underground and wantsthem put there as 
qu uickly as possible. It is apparently impos- 

ble for one company to construct subways 
for all the different classes of electric service 
carried on in the city with sufficient rapidity 
to accommodate the wires as quickly as the 
authorities demand that they shall be ac- 
commodated. It is simple and natural to 
divide the wires into two broad categories. 
high tension, including electric light and 
power; and low tension, including telegraph, 
telephone and signaling wires generally. 
This classification has advantages for all 
parties concerned and with two subway 
companies the work o of placing the wires 
underground will go ahead more rapidly and 
satisfactorily than has been the case hitherto. 
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OUR CHICAGO LETTER, 


Mr. Thomas Wallace, secretary of the 

Electrical Supply Company, of Ansonia, 
Conu., was in Chicago a few days this 
week. 
Mr. C. A. Daigh, general manager of the 
Electrical Engineering and Supply Company, 
of St. Paul, Minn., has been in Chicago for 
he last few-days locating a Chicago office. 

The Electrical Supply Company are about 
. introduce an entirely new and novel 
imary battery “Olympus” upon the mar- 
ket. This battery is entirely different from 
anything at present on the market, and the 
Electrical Supply Company are confident 
that it will be a seller from the start. 

Messrs. McDougal and Cummings, repre- 

iting the ‘‘C. & C.” Motor Company, in 
Chicago, are distributing a very nice little 

talogue which has just been gotten out by 
‘C. & C.” Company. Messrs. McDougal 

i; Cummings are also looking after the in- 

ests of the Ward arc Jamp for incandes- 

t circuits. 

The Sperry Electric Mining Machine Com- 
pany bave removed from their old quarters 

5 Canal street, and are now located in 

of the most complete factories in the 
st. They have secured large spacein one 
the buildings of the Link Belt Machine 
npany at Thirty-ninth and Stuart avenue 
bh upequaled railway facilities, light, ven- 
ition. ete. 

Mr. C. B. Hanna bas been making some 

ivate exhibitions of bis electrical heating 

paratus this week. It is quite a novelty 
see a steaming pot of coffee made while 
nply turning around on what appears to 
an ordinary flat-iron heated to an ordinary 
d ironing heat in an equally short time. 
(his iron retains this heat when discon- 
cted from circuit for at least an hour and 
en longer. 

The New Electric Street Railway but re- 

ntly completed in the city of Aurora, IIl., 

ne of the best in the country, in fact, it is 

imed its equal in equipment, etc., would be 
rd to find, and the citizens are in a state 
milar to that of the little fellow who had 
st received his first pair of ‘‘long boots.” 
he Rae system made by the Detroit Elec- 
ical Works is the one used. There are at 
resent 14 cars, one motor to each car. 
These cars are 27 feet long and are very 
indsome, every car vestibuled. 

There is no doubt but that one of the best, 

not the best, smokeless furnace at present 

nown of is the Murphy smokeless furnace, 
inufactured by the Murpby Iron Works 
Company, of Detroit. Mich. The verdict 

f every engineer or fireman who has ever 
lad anything to do with these furnaces is 
hat they are everything claimed for them, 

., smokeless and giving a greater amount 
f steam for amount of coal used. A pum- 
ver of Chicago firms are using them, some 

iving four or five of them giving excellent 

itisfaction. They are also in use in the 
lifferent power houses of the city, which 
tself should be as good a recommendation 

s is necessary, considering the persistent 
fight the city is making on the smoke nui- 

nee. They issue a very neat explanatory 

italogue. L. W. C. 

Chicago, April 25. 


OUR BOSTON LETTER. 


Mr. Fred. Pettengill, of the Pettengill- 
\ndrews Company, will start in a few days 
n a three months’ European tour. 

Mr. H. C. Hawks, electrical engineer and 

contractor, this city, was erroneously named 

s Mr. Henry C. Hawks, in last week’s 
Boston letter. 

The Case Engine Company, New Britain, 
Conn., is building an extensive addition to 
its works which will be equipped with new 

nd expensive machinery. 

The Simplex Motor Company has estab- 
ished itself in commodious offices at No. 
118 Devonshire street, this city. Note illus- 
trated article in another column. 

Mr, Norman Marshall, president and gen- 

eral manager of the Star Electrix Company, 
Philadelphia, was among the prominent 
electrical arrivals in Boston this week. 
__ The Standard Electric Light Company, of 
Vermont, has closed its Boston office, on 
franklin street, and will hereafter transact 
= Official business at its St. Johnsbury 
offices, 

The Eastern Electrical Supply and Con- 
struction Company has issued a_new illus- 
trated catalogue and price list. It isa neat 
publication of 60 pages and is a credit to the 
company, 

Mr. Wm. H. Matthews, until recently the 
treasurer and general manager of the New 
Bedford Copper Company, has accepted a 
position with the Ansonia Brass and Copper 
Company. 

The New England Electric Exchange will 
hold its adjourned annual meeting at the rooms 
of the Boston Electric Club, Monday after- 
noon, May 4. Officers for the ensuing 
year will be elected. 

Mr. P. F. Hazen, of St. Johnsbury, Vt., 
treasurer of the Standard Electric Light 
Company, and-otherwise prominently iden- 





ELECTRICAL REVIEW 


tified with the interests of the Fairbanks 
Company, has been sojourning for a few 
days in this city. 

e American Circular Loom Company, of 
this city, is enjoying a Jarge and rapidly in- 
creasing trade with local electric lighting 
companies throughout the country, not only 
in line and underground wire, but also re- 
covering old wires and cables. 

Mr. Geo. B. Davis, fora long time con 
nected with the Gethins Electrical Manufac- 
turing Company, this city, bas resigned his 
position to accept the management of the Bos- 
ton office of the Eastern Electric Light and 
Storage Battery Company, of Lowel), Mass. 

The Beacon Vacuum Pump Company, of 
this city, daily demonstrates in a practical 
way, the merits of its wonderful and invalu- 
able machine by exhausting the air from in- 
candescent lamp bulbs in the presence of 
hundreds of visitors to the company’s fac- 
tory. 
~ Lecture on Electricity.—Mr. O. S. Hussey, 
of the Thomson-Houston Motcr Company, 
will read a paper on ‘‘ Electricity in Mills,” 
before the Cotton Manufacturers’ Associa- 
tion, which will hold its semi-annual meet- 
ing at the Massachusetts Institute of Tech- 
nology on Wednesday afternoon, April 29. 

The Shipman Engine Company, this city, is 
one of the busiest of New England indus- 
tries. Among the numerous orders filled 
during the present month is a four horse- 
power engine shipped recently to Honolulu, 
Sandwich Islands, to be used in connection 
with a 40 light incandescent plant. 

Boston, April 25, 1&91. W.I1.B 





OUR ALBANY LETTER. 


Mr. Cahill’s Bill grading telegraph linemen 
in the Brooklyn Fire Department as firemen 
has passed the Assembly. 

Assembly Bill No. 274, entitled an act to 
provide a board of electric light commis- 
sioners in and for the village ot West Troy 
has been vetoed by Governor Hill. 

The Bill authorizing the Niagara Falls 
Power Compaby to increase its capital stock 
to not exceed $10,000,000 and amending the 
acts giving it power to condemn lands, etc., 
the object being to establish an irrigation 
plant, has become a Jaw. 

The Westchester Electric Railroad Com- 
pany has filed articles of association with 
the Secretary of State. The capital stock is 
$30,000. The directors are Jobn A. Bower, 
A. N. Curtis, H. C. Radford, Charles H. 
Warren, Elmer E. Gilbert and William F. 
Dean, of New York, and W. N. Clarke, of 
Brooklyn. 

There is Talk among the business men of 
Sandusky concerning the feasibility of con- 
structing an electric street railway from 
Norwalk to Milan. Mr. Thomas Johnson 
is planning on building one from that place 
to North Fairfield and Milan and thence 
through Berlin Heights to Ruggles Grove, 
near Huron. L. M. W. 

Albany, April 25, 1891. 





A Meeting of Newspaper Men. 

Mr. William Berri, proprietor of the 
Standard Union, Brooklyn, gave a dinner at 
the Oxford Club, Wednesday evening of 
last week, in honor of Mr. M. H. de Young, 
proprietor of the San Francisco Chronicle 
and Chairman of the Committee on Time 
and Arrangement for the next annual meet- 
ing of the International League of Press 
Clubs. 

Mr. de Young’s committee held a meeting 
before the dinner and it was decided to hold 
the next League meeting during the last 
week in January, 1892. San Francisco had 
been previously selected as the place. 

The dinner was a delightful affair and was 
attended by the leading newspaper men of 
Brooklyn, and several from New York. 
Entertaining speeches were made by Mr. 
Berri, Colonel Shepard, Senator Blair, 
Foster Coates and others, and Mr. de Young, 
speaking for San Francisco, promised that 
the visiting newspaper men next January 
would receive a royal welcome. 

Among those present were Wm. Berri, 
Murat Halstead, John Brockway and H. L. 
Bridgeman, of the Standard Union; A. 
McLean, Citizen; M. E. Page, Don C. Seitz, 
Eagle; Wm. Cullen Bryant and Bernard 
Peters, Times; J. A. McKay, F. M. Monroe, 
Brooklyn Life; Colonel Elliot F. Shepard, 
Foster Coates and Wm. R. Worrall, Mai 
and Express; Chas. W. Price, ELEcTRICAL 
Review. Ex-Senator Henry W. Blair, Min- 
ister to China, was also present and evidently 
enjoyed meeting the newspaper men. 
Mr. Berri, the host, is to be most highly 
complimented over the very enjoyable 
and successful gathering, which was said 
to be the most representative of Brooklyn 
newspaper men that ever assembled. 


A Kansas City Inventor’s Working 
Model of a Printing Phonograph. 
[From the Kansas City Journal.] 

What seems to be the climax of Yankee 
ingenuity is about to be given to the world. 
The inventor is a machinist who lives in 
Kansas City, and who has given much 
leisure time to the study of electricity as a 
labor-saving power. He possesses more 
knowledge than is common to the men in his 
station in life, and has for several years used 
a typewriting machine in the preparation of 
articles on scientific <r to be read 
before a local society. His ided is to pre- 
pare a machine that wil] not only take down 
and record the words spoken to it, as is the 
case with the phonograph, but one that will 
also print them. 

The writer had occasicn to call upon the 
gentleman in question, and on arriving at his 
house on East Sixteenth street was shown 
into a room where he was surprised to see the 
machinist at a table, busily engaged hold- 
ing a conversation with notody, On the 
table was a peculiar looking instrument, the 
like of which the writer had never seen 
before, and as the words fell from the lips of 
the master a sharp metallic sound proceedcd 
from the vicinity of the guecr looking 
object. Ata certain point in the discourse a 
bell rang, a grating noise was heard, and the 
upper portion of the machine tock to itself 
a movement from left to right, the other 
sounds in the meanwhile ceasing. 

As soon as the gentleman heard the foot 
steps that told him of the presence of a 
stranger he quickly arose and came forward 
with every appearance of embarrassment and 
annoyance. He hastily took up a cover and 
was about to place it over the instrument, 
when the writer, having recovered his wits, 
interposed and asked: ‘‘ What do you call 
that thing, anyway, Hastings ?” 

‘*Tt’s not a thing ; it’s a writing machine,” 
testily answered Hastings, eyeing the in- 
trudcr with a not too friendly glance. 
‘* Did you see her work ?” 

**Work? Is it what you call work? I 
certainly saw or rather heard you muttering 
to yourself as I came ip, and I thought you 
were at work composing one of your ghost 
dances to sell to the chief medicine man of 
the Sioux. Was it really working ?” 

“Yes, it was working and as you have 
seen it, I will tell you what I have here. 
This,” be continued, pointing to the queer 
funnel-shaped mouthpiece into which he 
had been pouring his woes, ‘‘is a machine, 
somewha: like a phonograph, yet it has this 
advantage over the Edison machine; it 
writes what you say to it, and this,” pointing 
to the boxed-in-base on which the phono- 
graph attachment rested, ‘‘is the type- 
writer.” 

As he finished speaking, he took off the 
cover, detached the cylinder, and displayed 
to the gaze of the visitor an ordinary writing 
machine with the universal keyboard. There 
was nothing about this much of the machine 
to attract attention, and the correspondent 
remarked as much, but when Hastings 
turned over the innocent-looking cover, the 
astonishment began and never once de- 
serted him while the interview lasted. There 
was a network of wires. all concentrating at 
the upper angle of the cover at the point 
where it approached the carriage of the 
writer. These wires worked through a set 
of levers, each wire coming almost into 
contact with its corresponding key. The 
keys were of metal, in order that they might 
respond to the current that was flashed 
along the wires. 

The effect of a current striking a key was 
to cause it to fly up and print the letter on 
the paper inserted in the carriage in the 
usual manver. The upper ends of the wires 
were in the immediate vicinity of an exceed- 
ingly delicate diaphragm, whose vibrations 
freed the wires and caused the letters to 
make their impressions on the paper. Above 
the carriage was the ordinary Edison phono- 
graph cylinder, the balance of the wonderful 
little machine being disposed of at the rear 
of the whole contrivance on a plan that 
was wholly the invention of the new cham- 
pion. At the rear and not far from the 
battery center was the button commonly 
used to free a current and set the machine in 
a position to receive the words of the 
operator. 

The correspondent, wishing to try the 
machine, breathed the following remarks 
into it: ‘*‘ Well. I have seen a great many 
things worth looking at, but must confess 
that, if you cannot only talk back, but keep 
cases on a fellow, you are entitled to the 
bakery.” 

The machine did the work as follows: 
“‘ well have sena grat menyThiNgs wurth- 
luking At, but musk kOnFes that if yu kan 
not only xtak Bak but kep kases on a felo 
yu are entitled to the bakry.” 

—_——___-<>- _ -____ 
A Big Contract for Belting. 

The Shultz Belting Company, of St. Louis, 
Mo., have just closed a contract with the St. 
Louis & Suburban Railroad Company for 
two 72 inch belts, each 154 feet long. Also 
ten belts 16 inches wide aggregating 700 feet. 
All belts are to be double leather and ce- 
mented. 
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Carbon Vapor in the Electric Are. 
To THe Eprror or ELecrricat Review: 

My attention has been: called to some 
remarks of Mr. Charles Steinmetz appearing 
in your issue of April 4th, ’91, concerning 
the existence of carbon vapor'in the electric 
arc, 

Mr. Steinmetz says in substance that the 
arc gives an entirely continuous spectrum 
and that he ‘‘ would like to hear Prof. Thom- 
son explain the absence of the character- 
istic carbon spectrum in the electric arc.” I 
can best auswer this by asking whether Mr, 
Steinmetz has ever examined by the spectro- 
scope the light from that portion of the arc 
which is between the carbons and excluded 
from the instrument that light which is 
emitted from the carbon points themselves. 
If he will do so he will find that the spec- 
trum of the arc stream itself is altogether 
characteristic and crossed by bands which I 
believe are those of carbon. It is to be ex- 
pected that the flame of the arc should give 
a considerable amount of light which is 
similar to that coming from glowing solids, 
The outer edges of the carbon vapor stream 
would naturally be areas of condensation of 
carbon which might exist in somewhat the 
same state as soot does in the ordinary bydro- 
carbon flame, thatis, in a state of very minute 
division and intensely hot. This would give 
a zone surrounded by a zone of combustion 
or a zone in which union of the oxygen of 
the air with the carbon vapor or condensed 
particles takes place. The innermost por- 
tion of the arc stream would in my view be 
the part in which the carbon vapor would 
exist. 

In regard to the temperature of the arc 
and glowing carbons, I would say that 
while without doubt attempts have been 
made to determine the temperatures of the 
various portions of the arc between carbons, 
I do not call to mind any measurements 
which have yielded exact results. My 
opinion that the positive crater is the hottest 
part of the arc is inferential. A measure- 
ment of the temperature of the tip of the 
positive carbon, referred to by Mr. Stein- 
metz, would not necessarily mean the 
measurement of the temperature of the 
crater surface. It is indeed difficult to see 
how any direct measurement of temperatures 
in the arc can be made. The radiation from 
the crater surface is, of course, greater than 
from any other part of the arc and, therefore, 
ought to give the highest temperature as 


measured by the radiation. ‘The flame itself 
being chiefly gaseous, and even at the same 
temperature not radiating so much heat as a 
solid at the same temperature, any measure- 
ments based upon radiation would simply 
be measurements of the power of radiation 
of different portions of the arc and not 
measurements of the actual temperature of 
those portions. 
Yours o 

LinU THOMSON, 

Lynn, Mass., April 25, 1891. 
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FINANCIAL. 


Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, April 
25, 1891. New York, Boston and Washing- 
ton Stock Exchanges. 
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x", The Bethlehem, Pa., Iron Company 
is to have a telephone exchange plant of its 
own. All the buildings of the works are to 
be connected. 


y*, The South Florida Telephone Com- 
pany have closed a contiact to put in a 
service at Leesburg and to connect with 
Tavares, Fla. 


x» The telephone line between Sacra- 
mento and Stockton, Cal., and which con- 
nects at Gault, has been completed, and 
conversations have been had over the new 
wire. 

3, H. Sommers, of Helena, Mont., sup- 
erintendent of the Bell Telephone Company, 
has arranged to place an exchange in Mis- 
soula, Mont. Mr. Carnahan, former mana- 
ger of the Western Union, is to be in charge. 


«*, The Senate Committee on Labor and 
Manufactures of the Illinois Legislature 
has presented a majority report adverse to 
the reduction of telephone rates in Llinois. 
A minority report in favor of the reduction 
was also presented. 


x, The Bell telephone output for the 


month ending April 20, 1891, was as 
follows: 
1891 1890 Inc. Dee. 
Gross output, 6,413 6,062 351 ..... 
Returned, 3.278 1,892 1,386 ..... 
Net, 3,135 4,170 ..... 1,035 
Since December 20: 
Gross, 22,367 18.831 3.486 
Returned, 12,839 8,042 4,797 ..... 
Net, 9,528 10.839 ..., 1,311 


x» The New Jersey Telephone Company 
has received official notice from the Board 
of Aldermen of Asbury Park, N. J., to 
remove its poles from the streets of the 
town, within 60 days. The aldermen give 
no reason for their action, but it is generally 
understood that their request for ten free 
telephones for the use of the town has been 
refused. 


«*, The board of county commissioners 
have declared the telephone to be a luxury 
and the bill of Justice of the Peace Arnston 
for telephone has been disaliowed by them. 
Arnston says thatif the public does not need 
the telephone he does not, and he will not 
pay out $76 a year out of his own pocket in 
return for which he receives no personal 
benefit.—TZacoma, Wash., Globe. 


«*, It is likely that the Alexandria, Va., 
Brick Company will sue the Southern Bell 
Telephone Company for loss of machinery in 
arecent fire. They are subscribers and claim 
they were assured day and night service. 
The night operator goes to bed about eleven, 
and on the morning of the fire didn’t hear 
the call for the fire department, which the 
Brick Company claim would have saved 
them $30,000. 


«*, The Massachusetts Pulsion Telephone 
Company has acquired the rights of the 
system for the rest of the New England 
States. During 1890 rising 400 lines were 
erected in Massachusetts, and there are to- 
day some 425 lines paying an annual rental 
of $15 to $40, or over $8,000 in the aggre- 
gate. The campany proposes to erect and 
sell lines within buildings as a substitute for 
speaking tubes. The capital stock is $200,- 
000 in $5 shares, and 10,000 of the 40,000 
shares remain in the treasury. There are no 
debts and about $50,000 has been put into 
the company, it is claimed. 


<> 


An Electric Patti at the World’s Fair. 
A novel electrical exhibit at the World’s 
Fair will be a fac-simile figure of Mme. 
Patti, to embody her smiles, gestures and 
movements of the eyes, and to conceal in the 
figure a phonograph with phonogram cylin- 
ders which will reproduce the prima donna’s 
voice.—Chicago News. ; 
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Modern Methods of Extracting 
Aluminium by Electricity. 





ABSTRACT OF A PAPER READ BY ALEXANDER 
8. BROWN, BEFORE THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGINEERS, 
APRIL 21, 1891. 





The glamour that has surrounded alumin- 
ium since 1856, when H. St. Claire Deville 
obtained it in sufficient quantities to 
study its physical and mechanical character- 
istics, makes it a most difficult subject to 
handle with originality. Although imag- 
inations have had full play in exaggerat- 
ing its useful properties and painting its 
future triumphs, little has been done to de- 
termine its mechanical and commercial 
value. There is little doubt that it will even- 
tually largely displace copper. It has made 
wonderfully rapid progress since 1854, when 
it was first extracted in perceptible quanti- 
ties, a precocious history compared with 
other metals. As early as 1807 Davy tries 
ineffectually to produce it from alumina by 
electrolysis. Wohler, a German chemist, in 
1827, first actually demonstrated its exist- 
ence by discomposing chloride of aluminium 
by means of metallic potassium. Deville 
made it a commercial product, and his ex- 
haustive researches are still standard author- 
ity. He reduced it by the use of sodium. 
Up to 1886 the annual production of this 
metal was less than 10,00) pounds, 6,000 to 
8,000 pounds of which were produced in 
France. In 1860 it sold at over $90 per 
pound. It is now selling at $1 a pound 
for the commercially pure article, 97 per 
cent. pure. By processes now in operation it 
can be put on a par with copper, bulk for 
bulk. The earliest production in this coun- 
try was by Alfred Monier, of Camden, N. 
J., who made sodium by a continuous pro- 
cess as a preliminary step to the manu- 
facture of aluminium. In 1886 a young 
Philadephian, H. Y. Castner, invented an 
improved method of making sodium, which 
he took to England and co-operated with 
a company on the lines of Deville’s pro- 
cess for manufacturing aluminium, and was 
successful as long as the price was above 
$3 per pound. One of the earliest patentees 
for the electrical production of the metal 
was Camille A. Faure, 1880 to 1884, and 
Gratzel in 1883. The latter’s process was 
practically utilized in Germany, and con- 
sisted in electrolyzing a bath of fused chlor- 
ide or fluoride of aluminium by means of 
anodes composed of a mixture of carbon and 
alumina carrying a dynamo current. 

The process of Charles M. Hall, of Oberlin, 
O., patented in 1889, and now controlled by 
the Pittsburgh Reduction Company, involved 
the treatment of alumina dissolved in a bath 
of alumivium fluoride and _ potassium 
fluoride—with, perhaps, an addition of lith- 
ium fluoride—electrolytically in a car- 
bon-lined furnace by means of an anode 
of non-carbonaceous material. The con- 
taining vessel is made to serve the purpose 
of the negative electrode. In another pat- 
ent Mr. Hall claims the use of a bath of 
alumina dissolved in compound fluorides of 
aluminium with alkaline earthy metals; and 
in still another patent the use of a bath com- 
posed of alumina dissolved in the fluorides of 
aluminium, calcium and sodium, these ma- 
terials being obtained by melting together 
aluminium fluoride, fluorspar and kryolite. 
With this latter bath a carbon anode can be 
used without deleterious effects from its 
disintegration. The metal produced by 
Hall’s process has been in the market since 
March, 1889. About 300 pounds of metal 
are now daily produced at a price, since 
March last, of $1 per pound for aluminium 
of 97 per cent. purity. At these prices it 
might be thought the metal would displace 
in the arts tin, platinum, silver, etc., but 
aluminium asa pure metal is not destined 
for such a fate. Its alloys, however, give 
great promise, as they possess physical and 
mechanical properties far above alloys of 
copper, iron and even steel. 

The electric smelting process of Messrs. 
Cowles, of Cleveland, Ohio, was the first 
commercially successful in this country. 
Their process may be described as a reduc- 
tion by smelting under the heat of an elec- 


tric current through broken material, as car- 
bon, which is rendered incandescent. They 
base their claims upon a purely smelting 
action, expressly disclaiming any electrical 
(chemical) effect of the current. The fur- 
naces used at their extensive works, at Lock- 
port, are rectangular, comparatively shal- 
low and composed exteriorly of walls of 
fire-brick lined with pulverized charcoal of 
electrical conductivity inferior to the ore to 
be smelted, this metal being generally pre- 
viously saturated with lime water to increase 
its resistance to heat. At each end of these 
furnaces are inserted rods of carbon which, 
passing through the walls and linings, are 
brought very nearly into contact with the 
body of the furnace, and being connected 
with the dynamo, form the positive and neg. 
ative electrodes. The charge consists of a 
mixture, in different proportions, of electric 
light carbon, though in cases where the ore 
operated upon has sufficient electric resist- 
ance, the carbon may be dispensed with. 
The charge fills the furnace and presses 
against the sides and ends of the electrodes 
which project into the furnace. Whena 
current of electricity passes, the electrodes are 
so adjusted as toform an arc, and current 
flows from the sides and ends of the elec- 
trodes through the broken carbon, which 
becomes incandescent and Teduces the ore by 
its intense heat. The metal flowing to the 
bottom of the crucible is tapped or dipped 
out; the liberated gas passes through other 
openings in the ftire-brick cover. Neither 
aluminium or any other metal is produced 
on a commercial scale by this process as 
pure metal. 

The principal rival of the Cowles process 
is that of Paul L. T. Heroult, which is 
contra-distinguished from the Cowles pro- 
cess by the fact that it operates almost 
entirely by the electrolytic action of the 
current. Though the process of this young 
French engineer has been very little de- 
scribed in print, its commercial success 
abroad has been greater than that of any other 
aluminium process. Those owning the Amer- 
ican patents of Heroult have as yet done little 
in exploiting them. A small plant has been in 
operation at Boonton, N. J., for private 
demonstration. A German scientist, the 
Allegemeinen Electricitiits Gesellschaft, of 
Berliu, have invested ten millions of francs 
in Heroult’s process, and are operating very 
extensive works which obtain power from 
th: Falls of the Rhine, at Schaffhausen, 
where not only pure aluminium and all its 
alloys, but also alloys of silicon and other 
metals are produced. The dynamos of this 
company are especially interesting. They 
weigh over 50 tons each, revolve hori- 
zontally, have 24 pole-pieces, with collectors 
over 12 inches in diameter. In the American 
plant, at Boonton, the dynamo used weighs 
over 19 tons and when driven at 220 
revolutions generates a current of 35 volts 
and 3,500 amperes. It isasix-pule machine, 
having an armature of the Gramme type, 
and current is taken from the commutator 
at either end by 72 brushes. The armature 
is 39 inches in diameter, and the shaft, in- 
cluding its clutch, 11 feet, 7 inches long. 
The commutators are each 19 inches in 
diameter and 20 inches long, each contain- 
ing 60 segments weighing 13 pounds apiece. 
The core of the armature consists of a very 
large number of sheet iron disks clamped 
together in a frame of aluminium bronze 
about $ of aninch from the outside of the 
core, 120 holes passing from one end to the 
other, through each of which passes a 
copper wire 4 inch in diameter. These 
wires form part of the winding. The re- 
mainder of winding is composed of copper 
bars } of an inch thick, 80 inches long and 
2} inches wide. Although the dynamos at 
the Rhine Falls are much larger, being of 
600 electrical horse-power, it has been 
found that they are not as economical 
as those at Boonton, the latter type 
being used at Mr. Heroult’s works at 
Froges, France. One of the 150 horse- 
power machines has run without intermis- 
sion for five months. Though rated at 150 
horse-power, these machines would in this 
country be driven much faster and would 
be rated at over 200 horse-power. In actual 
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work they frequently ‘make 300 revolutions 
and though sometimes heavy short circuits 
occur, there is little -pereeptible sparking at 
the brushes, even when the current rises to 
8,000 or more amperes. The indicator at- 
tached to two of these machines in series 
at the Rhine Falls has frequently recorded 
25,000 amperes without any evidence of the 
short-circuiting appearing at the brushes. 
At Boonton the generators are coupled 
directly to turbine wheels arranged on hori- 
zontal shafts. The frame to which the field 
magnets are attached is a solid casting weigh- 
ing over nine tons. The field magnets 
are excited by a smaller dynamo driven by 
belting upon a pulley on the main shaft. The 
exciting machine is run at 60 volts and 120 
amperes. The bus wires are eight in number, 
four positive and four negative, each wire 
being square and having a cross-section of 
oneinch. They are rolled copper bars unin- 
sulated. The distance from the dynamo to 
the furnace is only 14 feet. The crucible or 
furnace is composed of carbon previously 
ground very fine, mixed with sufficient tar 
and thoroughly compacted on the bottom 
and around the sides, the carbon being 
baked to drive away the tar. This differs 
from the Cowles process in- that the crucible 
itself forms part of the electric circuit and 
the process differs by being continuous, the 
reduced metal being tapped from the bot- 
tom of the crucible while the machine is 
merely stopped or slowed down for a few 
minutes. The interior depth of the crucible 
is about 22 inches, and there is a clear space 
of six inches between the walls and the ex- 
terior surface of the anode. The latter is 
all carbon and suspended so that it can 
be raised or lowered to preserve a constant 
distance of about an inch from the surface 
of the molten metal. An ammeter in 
circuit enables the attendant to determine 
when the proper distance is maintained. A 
perfect contact between the cables and fur- 
nace is maintained by clamping the former to 
a large block of zinc projecting from the 
rear of the furnace, which is kept cool by 
water circulating in pipes around which the 
zinc is cast. Plates of carbon embedded in 
dry alumina cover the top and are adjusted 
to fit close to the anode to retain most of the 
heat. The mouth of the crucible is formed 
of slabs of carbon built up funnel shaped. 
The floor is pierced by a tap hole normally 
closed by a plug of carbon or fire clay, 
which is occasionally removed to allow the 
metal to run into a carbon-lined ladle, from 
which it is cast into ingots. In making 
alloys, pieces of the alloying metal, as cop- 
per, are thrown into the furnace and the 
anode placed upon them, when they are 
rapidly melted, 200 or 300 pounds being 
consumed in a few minutes. The ore is 
then added and the reduced metal, aluminium 
or silicon, produced until the desired alloy is 
produced. The oxygen of the reduced metal 
combines with the carbon, producing car- 
bonic oxide gis which escapes. Each time 
the metal is tapped a sample is carefully pre- 
served for analysis to determine the percent- 
age of aluminium. The metal produced is 
sold in ingot form without re-melting or 
purification. It is generally over 99 per 
cent. pure, dropping occasionally to 984¢ 
per cent. In making bronzes the best Lake 
Superior copper is used, while the ore of 
aluminium is an artificial product made in 
Prussia. Kryolith plays an important part 
in the production of aluminium, being the 
best flux for alumina. 

Pure aluminium has a beautiful white 
color slightly tinged with blue. It is some- 
what fibrous in structure and bends con- 
siderable before breaking. If the metal 
contains more than one per cent. of impurity 
it becomes brittle and crystallizes. When 
pure it can be easily cut with a knife, but is 
exceedingly hard when containing impuri- 
ties. Itmeltsata slightly lower temperature 
than silver, and has a specific gravity of 2.6. 
It takes a beautiful polish when pure. After 
long exposure it acquires a very thin coating 
of oxide, though not perceptibly tarnished. 
This coating protects it from further oxida- 
tion. It can be drawn into the finest wire, 
rolled into plates, stamped into medals, 
beaten into the finest foils, etc. It has an 
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elasticity similar to silver and a tensile 
strength of 26,800 pouads per square inch. 
The addition of six per cent. of copper gives 
it a tensile strength equal to wrought iron, 
anda slight p2rcentage of silicon raises its 
strength to 99,000. A compound of alumin- 
ium and copper, 90 per cent. being copper, 
is a perfect imitation of gold in color and 
.ceptible of taking and retaining a most 
beautiful polish; it has the enormous tensile 
strength of over 130,000 pounds to the square 
inch ‘that of cast steel average Bessemer 
ts being 63,090. 


LITERARY. 
Les Théories Modernes de L’Electricité,” 
Oliver Lodge, translated into French by 
&. Meylan, has been received from Gau- 
hier-Villars et Fils, Paris. 
t has been said that Mr. T. A. Janvier 
s done for Mexico and our ».exican fron- 
r what Rudyard Kipling has done for 
ndia. He has preserved the atmosphere, 
yr and actual life of the people and coun- 
described in his fascinating stories. His 
San Antonio of the Gardens” bas been 
led one of the most beautiful American 
rt stories ever written. This will open 
‘Stories of Old New Spain,” about to 
published by D. Appleton & Co. For 
is volume Mr. Janvier has written one 
tirely new story of marked power and 
stained interest. 
Scribner's Magazine for May contains im- 
rtant articles in two notable illustrated 
‘ies —the first of ‘‘ The Great Streets of 
e World,” and the second of the ‘‘ Ocean 
amship” articles. A. B. Frost has made 
drawings for the ‘‘ Broadway” article, 
hich are as complete an interpretation of 
e varied life of that thoroughfare as Rich- 
i Harding Davis’ picturesque and vivid 
xt. Skillful artists like Metcalf, Zogbaum, 
Denman, Broughton and Villiers, make the 
samship article very attractive and elabor- 
te in illustration. With two such series of 
irticles, and a special fiction issue in August, 
is believed that the Summer numbers of 
1is magazine will be remarkably interesting. 





vneipemsilinnielbinions 
A Kink to Stop a Street Car. 

We have received the following ‘‘ kiak ” 
rom one of our readers, which, although 
not exactly in ourline, will do for a ‘‘starter,” 
lthough intended as a “stopper.” He 
says: 

‘I noticed in a recent issue that you 
earnestly request all readers of your paper, 
who may have some new kinks or sugges- 
tions to make, which will make work easy 
yr which will benefit mankind generally, to 
let themselves be heard. I will start the 
ball rolling by giving one which I think will 
bea little out of the line in which you in- 
tended them to be, yet I know all reading it 
will side with me and say that it will be a 
blessing if carried out. 

‘| suggest that all street cars should have 
electric bell push-buttons on the upright 
piece between the windows, so that any 
passenger, especially ladies, who wishes to 
stop the car, can do so without stretching 
ind squirming himself or herself to catch 
the conductor’s eye. It will also relieve the 
passenger of the misery in trying to find 
which bell cord is the correct one to pull. 
This system is used on Pullman cars, but I 
have not seen it in any street car yet. It 
strikes me it would be a good thing.” 

As our correspondent suggests, this is not 
just the kind of a kink we are looking for, 
but as we are human and always willing to 
do what we can for ‘‘ mankind generally,” 
we give it space, hoping that now the ball 
as been started it will be kept rolling, even 
if it does ‘‘ get off the track” once in a 
while.—Manufacturers’ Gazette. 

te 

The company's office and the waiting 
room at Columbia are now lighted by elec- 
tricity, and arrangements are being made 
to supply electric lights to every home 
in Columbia. For a city 10 days old, the 
new suburb has certainly made rapid strides. 


The people who are interested there are en - 
thusiastic over its prospects, and cheerfully 
co-operate with the company in its efforts to 
make their future home the gem of all Seat- 
tle’s suburbs.—Seattle, Wash., Press, 


————§ -o— 
ott Rfforts are making to extend the 
Postal Telegraph lines down the river from 
Hornellsville to Corning, N. Y. 


ELECTRICAL REVIEW 


Nassau Electrical Company’s Midget 
Faradic Battery. 


This unique Faradic battery, the exact 
size of the cut, marks a new departure in 
medical batteries, producing results which 
would appear to most persons at first sight 
incredible. It is made by the Nassau Elec- 
trical Company, 112 White street, New 
York. 

Occupying no more space than an ordinary 
snuff box, the Midget gives a current of 
high therapeutic value, especially adapted 
for the treatment of rheumatism, neuralgia, 
sciatica, headache and other local affections, 
as well as for all cases where the use of an 
electric current of low intensity is desired. 

In this instrument the current is applied 
in the simplest and most convenient form to 
the required spot by simply touching a 


Erie Telegraph and Telephone. 


It is understood that the arrangement en- 
tered into by the Erie Telephone Company 
with the Texas syndicate is in substance an 
option whereby the syndicate has the priv- 
ilege of buying a portion or all of the stock 
of the Southwestern Company owned by the 
Erie, says the Boston News Bureau. 

If a sale is made the proceeds will be di- 
vided in extra dividends among the stock- 
holders. The terms are a cash payment for 
all stock purchased except $50,000 worth, 
this to be 20 per cent. cash, balance at inter- 
est, payable in one year, secured by the 
stock as collateral. 

The Erie Company reserved during 1890 
a cash surplus of $70,000, which, with a 
loan of $60,000, has enabled the company to 
take its proportion of the new stock issued 





Nassau ELectricaAL Company’s Mipeet Farapic Battery. ~~ © 


button and placing the box on the part 
affected. Being also furnished with con- 
ducting cords and metallic handles, the 
current can be applied in the usual way 
when desired. It is operated by this com- 
pany’s well-known capsule cell, which is a 
dry, close sealed battery that has met with 


great success. 
—_- io -____—__- 


An Insulating Plier Handle. 

We illustrate below an insulating plier 
handle which is being introduced into 
Western stations by Mr. George Cutter. 
The need of some means of protecting the 
pliers used by men working around live 
conductors, has generally shown itself by 
the tape wrapped around the handles or the 
rubber tubing slipped over them. Neither 
of these crude methods can be depended on 
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in the sub-companies with the American 
Bell Telephone Company. 

The company has an underground plant 
covering the 1mportant streets in St. Paul, 
Minneapolis and Cleveland, and conduits in 
the same cities of 2,000 miles of wire. The 
new stock issued provided for this. A good 
authority on Erie Telephone says: 


Judging the earnings of the company by 
the surplus earnings of the past nine months, 
the Erie Company will add to its surplus for 
the fiscal year ending March 31, 1891, about 
$12,000 and the sub-companies $25,000, mak- 
ing total surplus for the year $37, $17,- 
000 of the $25,000 would be Erie’s share, 
which, with the $12,000, would make $29,- 
000. At that rate the floating debt of the 
company, which amounts to $60,000, would 
soon be wiped out. The sub-companies have 
no indebtedness, and can incur none without 
violating the American Bell contract. 





Currer’s INSULATING PLIER HANDLE. 


for any length of time, and the device shown 
is far superior to them for a thorough and 
reliable insulation. They are moulded from 
good rubber stock without a seam, and of 
such shape as to fit the handles snugly. 
Being somewhat elastic, they gvip the 
handles tightly, and their surface gives the 
workman a tighter hold on the pliers. These 
rubber plier handles are put up to fit the 
various sizes commonly used, and are al- 
ready meeting with a steady sale. 

The trolley that hums in the spring 
tra la, is expected ere many weeks more.— 
Buffalo Times. 


Although the electric cars have only 
been running about two weeks, the opinion 
is generally expressed that we could not get 
along without them. They are a great pub- 
lic convenience and are giving complete 
satisfaction. The merchants say they area 
great help to business.—Flushing, L. L., 
Journal. 





PERSONAL. 

Mr. Royce, of the Thomson Electric 
Welding Company, Boston, made a short 
stop in New York, last week, on his way to 
Norfolk, Va. 

Mr. A. H. Chadbourne, formerly of Chad- 
bourne, Hazelton & Company, has accepted 
the general agency of the Westinghouse 
railway apparatus, with headquarters at 
Philadelphia, in the Provident Life Build- 
ing. Mr. Chadbourne is an energetic, pro- 
gressive and experienced electric railway 
man, and the Review wishes him abundant 
success in his new work, 


-+++ Judge Timothy Rives entered in the 
cou ity court of Prince George, Va., an order 
confirming the report of the commissioners 
in the case of the Postal Telegraph-Cable 
Company against the Norfolk and Western 
Railroad Company. The railroad company 
asked suspension of the order until the first 
day of the May term. The court granted it. 














---. A commitice of the Train Dis- 
pitchers’ Association is in session in 
Chicago revising the code of rules for the 
movement of trains by telegraph. 


.... Atelegraph line to be put up by 
private parties, is contemplated between En- 
field and Enfield Centre, connecting with 
Shaker Village and the hotel and cottages at 
the head of Mascoma Lake, N. H. 


=_ 


Telegraphing Extraordinary. 


During the recent unprecedented fall of 
snow in Deyon and Cornwall, the Porth- 
curno station of the Eastern Telegraph Com- 
pany found its land-line cummunications 
with the rest of the island interrupted by a 
barrier of snow extending over half those 
counties, and varying in depth from two or 
three to 25 feet, says the Electrician. The 
cables, however, remained intact, and by 
their aid frequeat and rapid communication 
was held with the company’s London station 
by way of Lisbon, Gibraltar, Malta and 
Marseilles, a distance of over 9,000 miles, 
urgeat service messages being frequently 
exchanged within the space of a few 
minutes. It fortunately happened that the 
Eastern Company’s direct line from London 
to Marseilles, through France, was, notwith- 
standing the weather, in excellent electrical 
condition, and by this route wonders of 
telegraphy were performed. In one work- 
ing day of 23 hours and 24 minutes no fewer 
than 1,558 messages were exchanged between 
London and Marseilles, being an average 
of 67 messages per hour, many of them very 
lengthy. and the majority composed of 
difficult code words or cypher. hen it is 
considered that this was accomplished by 
hand working only, over a simplex wire 
nearly 9,000 miles in length, composed of 
aerial, submarine and subterranean lengths, 
it will probably be regarded as one of the 
most extraordinary feats of telegraphy on 
record. 





Complimentary Words for a Gentleman 
Prominent in Electrical Circles. 


The New York Herald of Sunday last 
contained the good-looking countenance of 
Captain W. L. Candee, manager of the 
Okonite Company. Among otherthings, the 
Herald says : 

Captain Willard L. Candee, of Company 
B, Twenty-third Regiment, stands next in 
point of seniority to Ezra De Forrest, the 
dean of the regiment’s captains. Like De 
Forrest, Candee grasped his company’s reins 
when its fortunes were at a low ebb, and he 
has brought plenty out of very little. To 
tell the whole story, B was in the midst of 
money troubles when the young captain first 
marched at their head, and it took a deal of 
clever financiering to get the company 
treasury in the excellent condition it is to-day. 
Along in 1885 it became imperatively neces- 
sary to refurnish the room, and it was neatly 
accomplished by floating $1,200 worth of 
four per cent. bonds—every one of which 
has long since been redeemed. 

Candee first entered the service as a Com- 
pany C private in 1875. He was elected 
sergeant in January, 1877, and first sergeant 
in May, 1879. Company B found them- 
selves in need of a second lieutenant just a 
year latter, and Candee was picked out of the 
whole regiment for the post. He was pro- 
moted to first lieutenant in the closing days 
of 1882, and the captaincy was bestowed 
upon him on October 17, 1883. 

He took high rank with the rifle from the 
first. Hehad barely entered the regiment 
when the giving of marksman’s badges began, 
and he qualified in the first batch. This was 
in 1875, and every year since arifleman’s bar 
has been added to his badge. Only captain 
De Forrest and Armorer Bryant have a like 
distinction. 

One of the ‘‘ boys” when a minstrel show 
or dinner is on the carpet, Candee is a 
thorough going soldier when he “puts his 
uniform on.” He has made Company B 
famous throughout the Guard for its skir- 
mish drills, and their whole military work is 
a model of excellence. But it is not all work 
inB. They are one of the jolliest companies 
in the ee and songsters— 
and ’s social qualities were never 
better shown than the night I saw him ina 
box at the Criterion at B’s minstrel show, 
dress coated, laughing and clapping at the 
military hits. He can look severe, but it is 
only on drill nights that he does. 




















* * An electric railway 16 miles long is to 
to built between Scranton and Carbondale, 
Pa. 

* * The Pottsville, Pa., Electric Railway 
will add open observation cars to its 
equipment. 

* * Five short line trains will be taken 
off shortly between St. Paul and Minneapolis. 
The electric railway between the two cities 
is killing business on the steam railways. 


* * Electric motors are coming into gen- 
eral use in shoe factories. Manufacturers 
find the motors preferable in cleanliness, 
economy and in every way to the old-fash- 
ioned power. 

* * A charter has been applied for by five 
prominent capitalists of Nashville, Tenn., 
under the titie of the Cumberland Naviga- 
tion Company. The object of the company 
is to run boats by electric power on the 
Cumberland River. 

* * Atlanta, Ga., has its rapid transit ques- 
tion. A street railway company proposes to 
give the people of that city just such a street- 
car service as they need, with electricity on 
all the lines, and it will ask for the right to 
double-track many of the streets, says the 
Atlanta Constitution. 


ELECTRICAL REVIEW 


New Storage Battery. 

There are very few industrial arts con- 
fined to such narrow limits as storage bat- 
teries in which such a great variety of modi- 
fications have been made. Thereare simply 
two electrodes, the liquid being almost uni- 
versally a dilute solution of sulphuric acid, 
and yet a thousand different combinations 
have been proposed each differing from the 
others in some material feature. A new 
form has been just patented by S..8. C. 
Currie, of Philadelphia. It is illustrated in 
the accompanying engraving. A tube of 
woven material, such as asbestos cloth, is 
mounted on a metallic rod, as shown in the 
left hand view, thus forming a mold with a 
central core, into which is poured fused 
chloride of lead, or a fused mixture of 
chloride of lead and zinc. 

After the mass has become cool the brass 
rod is withdrawn therefrom, leaving a cavity 
or matrix in the center of the crystallized 
mass. A series of these partially-completed 
elements is then mounted in a suitable appli- 
ance or mold, and molten lead or other suit- 
able metal is poured into the cavities or 
matrices previously formed by the with- 
drawal of the brass cores. This cast-con- 
ducting material constitutes a central con- 
ducting support for the elements, and by 
uniting al] these central supports by means 
of a connection provided with a lug or other 
terminal device, the operation of mounting 
the elements in battery is greatly facilitated. 
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Growth. of the American Patent 
System. 

The accompanying diagram, for which 
we are indebted to Engineering News, New 
York, is a graphical representation of the 
growth of the American patent system in 
each year since its establishment. . 

It will be seen that in 1836, when the 
present patent system was established, the 
whole number of patents issued annually 
was only 400 to 500, and it was 17 years 
before the annual issue reached a thousand. 
At the present time the Patent Office does 
more work every week than it did in a year 
a half century ago. 

The growth shown by the diagram in the 
number of patents issued, astonishing as it 
is, does not equal the growth which has 
been made in science and the useful arts 
during the period which it covers. That 
this growth has been and is largely fostered 
by the patent system no reasonable man 
denies. At the same time it is true that the 
patent system is not now in touch with the 
currents of industry as it should be ; prob- 
ably it is held in much lower esteem by 
men of affairs now than it was a half cen- 
tury ago. Undeniably it has been made, in 
some cases, to block the wheels of progress 
instead of urging them forward. 

These are things which should be reme- 
died. The question which needs discussion 
and investigation is: How to do it? One 
proposed change is to abolish the system of 
examining into the novelty of an invention 
before granting a patent, and adopt instead 
the English system (which was also in force 
in this country from 1793 to 1836) of grant- 
ing a patent without regard to the novelty of 
the device, leaving the inventors of similar 
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importance of the invention.” In 1891 the 
Patent Office has to cope with a stream of 
over 40,000 applications for patents per an- 
num pouring in for examination. The law 
very properly requires that a patentable in- 
vention shall be ‘* new,” that is, it must not 
have been patented or described in any 
printed publication in this or any foreign 
country before the applicant’s discovery. To 
determine whether this is the case or not is 
the chief work of the Patent Office. The 
magnitude of this task, provided it were 
thoroughly done, may be realized by con- 
sidering that the United States patents alone 
now exceed 450,600. 





The First Horse Car. 


It was in 1831 that I devised the first street 
car, or omnibus, as it was then called, writes 
Mr. John Stephenson in The Ladies’ Home 
Journal. This car was composed of an ex- 
tension to a coach body, with seats length- 
wise instead of crosswise. On the outside of 
the vehicle was printed ‘‘ Omnibus” in large 
letters. People would stand and look at 
this word and wonder what it meant. 
‘“‘Who is Mr. Omnibus?” many of them 
would inquire. I had a shop of my own at 
this time, and thereI built the first horse car. 
It was run for the first time in 1832, from 
Prince street in the Bowery to Fourteenth 
street. This car had three compartments of 
ten seats each, entrance being had from the 
sides. On the top there were also three rows 
of seats, facing back and front, seating 80 
persons. 


_ 


Electrolytic Deposition of Nickel. 

The following recipe is given by the 
Excelsior Electric Company, 115 Broadway, 
New York: 


A saturated solution of bisulphate of 
nickel in pure, soft water should be made, 





























































































































































































































































































































* * The County Commissioners have devices to fight out in the 426000 
granted a 25-year franchise to the Berea, courts the question of pri- Onpinal Pe — a 
Ohio, Street Railway Company. The line of ority of invention. A Applicath tigger 7 
the corporation is to extend from the limits change of this sort would bo eies ame z 424000 
of Berea to the city limits of Cleveland, a be a bonanza to patent at- Zaue Mets lates: ---—-- 
distance of 814 miles. The motive power will torneys of a certain class, 
probably be electricity. =} since it would place in com” 

** The Tenleytown electric road has LS their hands work which is Hy TNT 
worked wonders at Tenleytown by bringing Cuennte Geensen Daren now done by the govern. 
that heretofore sleepy little place into such at ats : ment at small expense to Hy maced 
easy communication with Georgetown that Such an electrode is shown in the right the inventor. The Patent 
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social and musical clubs and building new reduced either chemically or electrolytically, of numberless rival claims, , RY 
school houses.— Washington, D. C., Post. or by both methods of treatment, to the which would have to be f 16000 

* * Advertisements have been issued from metallic state or condition to constitute the fought over m court to ; 
the Navy Department inviting proposals, to active portion of the element. A series of Prove their validity. mr T 2 1 4 
be opened June 17 next, for the construc. elements produced in the manner abovemay ome ng aged = fet tet 14000 
tion of two large travelling cranes to be then be washed and mounted in a suitable industrial progress by 5B ; 
erected at the New York and Norfolk navy battery cell or vase for use. granting exclusive rights + cenit 
yards for use in handling heavy armor = to first inventors. It is for 4 Lt 12000 
plates employed in the construction of new New York Electrical Society the interest of both the ¢ 

° public and the inventors 4 
ships. These cranes are to have a lifting © 4 meeting of the society will be held in that the identity of the first i t 
capacity of 40 tons, and will cost about prof Chandler’s room, Columbia College, so pase ged validity «A 10000 
sa ag Forty-ninth street and Fourth avenue, on soelk be } Redan yes , 
e San Francisco Board of Super- Thursday, the 30th inst., when Mr. Charles quickly and cheaply as pos- 1 8000 
visors last week passed an order forbidding Steinmetz lectures on ‘‘The Elementary sible. To issue a patent ¢ 1 
the operation of street railroads by the over- Principles of Designing Alternating Current = ge Baar ig ; ‘ 
head system of electric wires within certain Apparatus.” Mr. Steinmetz, who has made hopes, leads him to spend en H Ste —_ 
limits. The San Francisco & San Mateo this subject a specialty for several years, 4 Tit 
Railroad Company, whose road is now in _ will illustrate by experiments and by simple fe 4 
process of construction, strongly protested formule and diagrams the methods of de- a 4000 
against the order. This company had con- signing converters, the proportioning of +7 \ 7 
ducted operati‘ ns in good faith,and upto winding and the general principles of t Pitt 
date had actually expended $50,000 onthe alternating generators and motors. ; + vo Att tae aw 
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GRAPHICAL ILLUSTRATION OF A CENTURY OF GROWTH OF THE AMERICAN PATENT SysTEM. 


road, besides contracting for $1,025,000 
worth of work. 

* * The creditors of the Kimball Manu- 
facturing Company, manufacturers of elec- 
trical woodwork supplies, 129 Portland 
street, Boston, with works in Charlestown, 
held a meeting last week. It was decided 
that the settlement should be effected in in- 
solvency, and the company will file a vol- 
untary petition to that end. The committee 
would have recommended the acceptance of 
five cents on a dollar, but the company did 
not make such an offer, and nobody else 
could be found who would take the assets 
and pay that. The creditors will probably 
get nothing. 


The Electrical Exchange Building, 
New York. 

This handsome edifice, bounded by Liberty, 
Washington and Cedar streets, has just been 
completed. It is equipped with all modern 
conveniences, including mail chutes and im- 
proved elevators. About three-fourths of 
the offices are already engaged, a number of 
the new tenants being electrical people. 
The Electrical Exchange Building was de- 
signed with the idea of concentrating the 
Yapidly growing electrical interests of this 
city. In point of favorable location, light, 
air and proximity to freight piers and the 
ferries, this new building is about all that 
could be desired. 


money needlessly, and lays another 
profitless task on the United States courts, 
whose dockets are now so overcrowded that 
the delays amount in many cases to a denial 
of justice. It seems too obvious to need 
proof that the search to determine the novelty 
of an invention can be made by the Patent 
Office far more quickly, certainly and cheaply 
than by the slow and expensive processes of 
the court room, or even by the office of the 
best equipped patent lawyer. 

From a little book just published by Mr. 
Levin H. Campbell, an assistant examiner of 
the patent office, we learn that in 1790, when 
a petition for a patent was presented, ‘‘ Mr. 
Jefferson, who was Secretary of State, would 
send for Mr. Knox, Secretary of War, and 
Mr. Randolph, Attorney-General, and the 
three distinguished officials would inquire 
with grave deliberation into the utility and 


to which enough ammonia must be addedjto 
make the solution neutral. The anodes of 
cast nickel should contain as little of other 
metals as possible. Since iron is*generall 
present and cannot easily be got rid of, 
an electromotive force of five volts is 
usally employed. The current strength 
most suitable is about five amperes per 
square foot. A current of 100 amperes 
can deposit about three and one half ounces 
of nickel per hour. 
—_—_¢ = e—___—__ 

The Electrical Fiber-Carbon Company is 
a new concern organized at Detroit, Mich., 
to manufacture electrical and other appli- 
ances. It has acapital stock of $200,000, of 
which $150,000 is paid in. John R. Markle, 
John H. Davis and Eugene Klein are equal 
stockholders. 
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The Distribution of Electrical Energy. 





ABSTRACT OF A PAPER BY R. E. B. CROMPTON, 
READ BEFORE THE BRITISH INSTITUTION 
OF CIVIL ENGINEERS. 





Machinery for the supply and distribution 
of electrical energy came under two heads, 
namely, the generating plant, comprising 
boilers, steam dynamos and switching 
apparatus, and the distributing plant, con- 
sisting of a network of conductors, 
supplemented in some cases by accumulators, 
and in other cases by transforming apparatus 
to change energy from high pressure to 
low pressure. 

Part I.—Cost of Generation.—With the 
high efficiency of 96 per cent. which was 
now attainable in dynamos, the cost of the 
electrical energy ought only to be a small 
fraction in excess of that of a corresponding 

vount of mechanical energy. The wide 
differences between the calculated amount 
and the figures attained in practice were 

onsidered. The three items of cost, 
umely, material, labor and up-keep, were 
influenced chiefly by the ‘‘ load factor,” the 
lesign and arrangement of the plant and 
local cost of material and labor. 

The author had given the name of load 
factor to the relation which the actual out- 

it of any given plant bore to what would 

its output if it were worked continuously 
the full load. In order to compare the 
relative economy of fuel, water or other 
material used in generating electrical en- 

ey, he had fixed on a consumption of 25 
jounds of water and 2} pounds of Welsh 
oal per unit generated as a standard which 

ight be reached in the future, although 

thing approaching those figures had yet 
en attained in practice. 

He then proceeded to describe the electrical 

ipply stations from which the data for the 

iper had been obtained, namely, the Ken- 
ogton and Knightsbridge Electric Lighting 
Company, and the St. James and Pall 
Mall Electric Lighting Company.. The load 
ctor of these stations varied from the 
xceedingly low figure of 2.5 for the Ken- 
ington Station in the month of August to 
41.5 on one occasion, which was the best 
load factor of the St. James and Pall Mall 
‘ompany’s station, and showed how these 
varying load factors affected the cost of 
production. It was pointed out that a 
limited use of storage plant could reduce the 
consumption of fuel, etc., and that the pro- 
portion of accumulators should be about 20 
per cent., or one-fifth of the whole gener- 
ting plant. The author recommended a 
return to the older type of internally fired 
boilers ; the chief cause of the small evapora- 
tion, in low load factor stations, was the loss 
of heat incurred in getting up steam in 
several boilers for only short periods every 
vening. Several types of boilers which had 
been found to have special advantages were 
lescribed, one important consideration being 
that in electric light stations the space 
rom front to back was frequently limited, 
so that a boiler which could be built up toa 
height of from 14 feet to 16 feet offered 
several advantages. 

Distribution—The cost of distributing elec- 
trical energy was made up of that of the 
up-keep of the distributing plant and of the 
percentage of the energy which was lost by 
the fall of pressurein the conductors. It 
followed that the merit of competing sys- 
tems was inversely as the cost of generating 
the units so wasted, divided by the up-keep 
of the conductors. For instance, if in dis- 
tributing 20,000 units toa given distance, 
system A wasted 1,000 units in a given time, 
the cost of up-keep for the same time being 
£10, whereas system B wasted 3,000 units at 
a cost of up-keep of £8, B was slightly better 
than A, because #909 ; 1900 ; ; to 383. It 
was difficult to apply the method of com- 
parison to the systems now in use, as the 
cost of the up keep was not yet known with 
sufficient accuracy. The author’s opinion 
was that whenever underground mains con- 
sisted of continuously insulated cables, the 
sum required for up-keep would be not less 
than four per cent, of the original cost, and 
was not likely to exceed seven per cent. 
When, however, the underground mainstook 
the form of bare copper conductors with glass 
or porcelain insulators, the cost of apkeep 
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might be as low as from one to two per cent. 
The author had found difficulty in obtain- 
ing accurate accounts of the cost of distribu- 
tion by the alternating transformer system, 
but all the published accounts had shown 
that the total net cost per unit was greatly in 
excess of that of the low-pressure system. 
The author had under his charge a plant 
of generating and distributing machinery on 
the alternating transformer system for the 
public lighting of Chelmsford, a small private 
demand existing in addition. In this case 
the machinery was worked for long periods 
at a high load factor, so that the cost of gen- 
erating was exceptionally low, and as the 
load in the transformers was perfectly regu- 
ular, it had been possible to so proportion 
them as to be worked continuously at their 
maximum efficiency. The annual load fac- 
tor was found to be 31.0, and the pounds of 
coal per unit generated, 8 88, the pounds of 
coal per unit delivered, 10.70, hence the effi- 
ciency reached 83 per cent. But this was an 
extremely favorable example, and an alter- 
nating transformer installation in a medium 
sized private house in the Kensington district, 
tested by Professor Ayrton, was found to 
have a mean annual efficiency of only 53 per 
cent. The remedy for this defect in the al- 
ternating system consisted in what has been 


Overhead Wire Regulations in England. 

In England a difficulty has arisen between 
the Board of Trade and electric lighting con- 
tractors, with reference to the regulations 
prescribed under the electric lighting act of 
1888, for an insulation of overhead con- 
ductors, These regulations require that 
every high pressure aerial conductor must 
be continuously insulated with a durable and 
efficient material to a thickness of not less 
than one-tenth of aninch, and where the 
difference of pdtential exceeds 2,000 volts, 
the thickness must not be less in inches 
or parts of an inch than the number 
obtained by dividing the voltage by 20,000, 
this insulation must be further protected 
from the outside against injury by abrasion ; 
and every such conductor must be 
efficiently suspended by means of non-me- 
tallic ligaments to suspending wires, so that 
the weight of the conductor does not pro- 
duce in it any sensible stress in the direction 
of its length, and the insulated conductors 
and suspending wires, where attached to sup- 
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called ‘‘ banking” the transformers. This 
meant that a district to be supplied with 
electricity should be laid with a low-press- 
ure network, in all respects similar to that 
provided for the direct low-pressure system; 
but in place of the feeders, and at the point 
where the feeder mains were connected to the 
network, a fire-proof and incombustible 
chamber should be formed under the sur- 
face of theroadway. Inthis a number of 
transformers of graduated sizes were ar- 
ranged, with the high-pressure mains con- 
nected to them, so that the transformers 
might be switched into action automatically 
as required, that was to say, during the 
hours of light load the smallest only would 
be in action, the others being automatically 
added as the demand increased. 

Summarizing his experience, the author 
endeavored to show : 

1. The actual cost of generating and dis- 
tributing electrical energy on the scale at 
which it was now produced, and with the 
machinery that was already installed. 

2. The direction in which improvements 
might be introduced to secure greater econ- 


omy. 
8. The important effect of a variable load 
factor, which might be almost entirely elimin- 





ports, must be in contact only with material 
of high insulating quality. It is contended 
by the contractors that these requirements 
practically preclude the transmission of 
power for considerable distances by reason 
of the great expense incurred by such in- 
sulation, the disproportion between the con- 
ductor and insulation being so excessive for 
the wires used in such insulation as to pro- 
hibit their use; and it is further contended 
that such wires when provided with a much 
thinoer coating of insulating material, will 
answer all of the requirements of the Board 
of Trade so far as insulation resistance is con. 
cerned, and will be fully as safe as they 
would be with a thicker coating of insulating 
material. It is, moreover, alleged that small 
conductors of hard drawn copper are much 
safer without the bearer wires. These 
claims of the contractors were substantiated 
by actual tests made in the presence of rep- 
resentatives of the Board of Trade, and a 
relaxation of the rule was asked for. Three 
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ated from the cost sheets of those who de- 
sired to employ electrical energy continu- 
ously. 
4. That the losses on distribution in low- 
pressure supply were already so low that 
further improvement could not be expected. 
5. That the existing systems of alternating 
supply would have to be greatly modified if 
they were to be used in residential neighbor- 
hoods having low load factors. 





Oil City Electric Light Company. 


Ata meeting of the stockholders of the 
above company, at the Pittsburgh of- 
fice of the Western Electric Company, last 
week, the Oil City Electric Company, with 
a capital stock of $150,000 and $120,000 is- 
sued, was organized as follows: 

President and treasurer, Alex. Hamilton, 
of Pittsburgh. Secretary, W. J. Breene, of 
Oil City. irectors,-C. A. Brown, of Chi- 
cago; Lens A. Weil, of Pittsburgh, and J. 
G. Kaelber, of Rochester, N. Y. 

J. H. Payne will be the superintendent of 
the plant and will assume the management 
in afew weeks, when he will be ready to 
make contracts for supplying light. The 
work of poy es the poles, of which there 
are egos head under —: — work 
at the bu progressing in good shape 
and it is expected within six weeks the plant 
will be in operation. 


samples of cable, engravings of which are 
herewith presented, were tested with the 
result that No. 3 ae ae | passed all the 
tests and showed itself in all respects prac- 
tically equal to the other samples. No. 1, 
which wasinsulated tothe thickness required 
by the board’s regulations, actually showed 
itself more liable to injury when a kinking 
test was applied than those having a thin in- 
sulation. As the costs of cables constructed 
according to the samples are 28 pounds, 45 
pounds and 78 pounds, per mile, respec- 
tively, the desire of the contractors to have 
the regulations relaxed or withdrawn is very 
pardonable. The Board of Trade have, how- 
ever, refused to grant any relaxation as to 
insulation requirements, holding that the tests 
were made with perfectly new cables which 
afforded no guarantee of their safety after 
exposure for some years to wear and tear 
and atmospheric action. 


New York Board of Electrical Control. 

A meeting of the board was held April 
22 at Mayor Grant’s office. The Mayor 
said he was having prepared a list of poles 
which were still standing contrary to the 
orders of the board. President May and 
Expert Wheeler received a Nttle sharp talk 
from the ae on the pole question. An 
extension of ten days was finally allowed 
the companies to remove all the poles that 





stand in streets’ in which there are subways, 
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'— Kettle Falls, Wasb., may w nt an 
electric light plant. 


—— Electric lights are talked about for 
Central Falls, R. I. 


—— Chester, Pa., is agitating the question 
of owning its own electric light and water 
plants. 

— Le Grange, Tex., is to have a town 
electric light plant, for which bonds are to 
be issued. 

—— Inorder tocompete with the incandes- 
cent electric light, gas must be sold for 
about 53 cents per thousand feet. 


—— The city trustees are moving earn- 
estly in the matter of providing electric 
lights for the city of Redlands, Cal. 


—— The Waco, Tex., Water and Light 
Company has decided to improve its present 
plant immediately by sinking additional 
artesian wells. 


—— Ata meeting of the stockholders of 
the Bristol, Pa., Electric Light and Power 
Company, last week, an increase of 30 per 
cent., about $6,000, to the capital stock of 
the company was authorized. 


—— The Ballou Electric Company, of 
Omaha, Neb., has received permission to lay 
both underground and overhead wires, pro- 
vided it expends $50,000 the first year. The 
company is to furnish the city with 100 
lights of 2,000 candle-power, at $125 each 
per year. 


— The Brush Electric Illuminating 
Company, of New York city, has obtained 
from Judge Patterson of the Supreme Court, 
a writ of certiorari to review the action of 
State Comptroller Edward Wemple in levying 
taxes aggregating $10,752.50 for the years 
1881 to 1888. 


— An Italian electric plant is rather 
peculiar, inasmuch as a waterfall supplies 
water which is conducted through iron pipes 
to the generating station, where two turbine 
wheels of 300 horse-power each drive a 
1,500 light dynamo and a 60 horse-power 
generator. The latter supplies current for 
running an electric road between Pazzala 
and Lugano. 

oe 
A Standard Twin Conductor. 

The Interior Conduit and Insulation Com- 
pany, New York, have issued a neat circular 
describing their standard twin conductor, 
which we illustrate herewith. This con- 
ductor is designed to fill the conditions of 
safety and reliability, and is free from the 
faults hitherto existing in twin conductors, 
particularly when employed in combination 
with tubing. Beside its function as a safety 
conductor, it possesses these in:portant ad- 
vantages: 

1. It costs less money than two separately 
insulated wires of like quality and capacity. 

2. It can be placed in smaller compass 
than any other double conductor or any two 
separately insulated wires, and, therefore, 
permits of the very desirable practice of 
placing the containing tubes on the ceiling 
and side wall surfaces and then covering 
them with the ordinary plaster, thereby ob- 
viating the bad practice of running the tubes 
under the floors or behind the lath and 
plaster, or of cutting channels in fire- 
proofing. 

8. Its extreme flexibility renders it easy to 
draw in and out of tubing of very close ap- 
proximation to its own diameter. 

4, The combination of the two conductors 
in one tube and in one strand, materially 
lessens nol only the cost of material but of 
the labor in any given installation. 

5. It affords an absolute guarantee that 
any fault that may develop at any time will 
result in a short circuit, and, therefore, blow 
the safety fuse and thus remove all danger. 
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The Incandescent Lamp. 





BY THOS. G, GRIER, BEFORE THE CHICAGO 
ELECTRIC CLUB, APRIL, 1891. 





Incandescent lighting is now mergin 
into a second decade of commercial life, an 
any neglect on the part of the electrical 
fravernity to fully understand the importance 
which the incandescent lamp plays in this 
growing industry is suicidal to their interests, 

The subject is entirely too large to treat 
comprehensively in a limited article, but a 
few points will be brought forward that, it 
is hoped, will promote discussion and bring 
forth valuable information from the mem- 
bers of the club. 

Though ten years have hardly passed 
since incandescent lighting has been an ac- 
knowledged possibility, the birth of the lamp 
has been recorded for nearly half a century. 
Platinum wire heated to incandescence 
seems to have been the earliest form of the 
incandescent lamp, and was experimented 
with even as recently as 1885. In 1845, we 
read of experiments with carbon sticks and 
pencils enclosed in glass globes, that were 
either filled with some non-active gas, or had 
the air exhausted and the carbon surrounded 
by a vacuum. 

The march of invention at last, in 1879, 
reached a point at which the public was 
assured that a new era of artificial illumina- 
tion would be upon them, and so authoritative 
was this assurance that gas stocks all over 
the country declined in value. It was not, 
however, until the year 1880, that any def- 
inite information as to the electrical prop- 
erties of the incandescent lamp was de- 
termined, and in 1881 incandescent lighting 
was no longeralaboratory phenomenon, but 
was merging into an industry the propor- 
tions of which at the present day are hardly 
realized. 

The Franklin Institute of Philadelphia, 
U.S. A., in view of the vast advance of the 
application of electrical science to commer- 
cial uses, discussed the advisability of hold- 
ing an electrical exhibit, and in the fall of 
1884 the desire and anticipation of the mem- 
bers of the Institute were accomplished. 

The limited knowledge and the absence 
of any reliable data on incandescent lamps 
led the Institute to invite the manufacturers 
of incandescent lamps to place samples of 
their lamps in the hands of an impartial 
committee of experts for a comparutive test. 
These results were published in September, 
1885, and from the official report a few re- 
sults have been compiled. 

Five different manufacturers submitted 
their lamps, some submitting several batches 
of different voltages. The lamps were 
tested for duration of life, and before plac- 
ing on test their initial efficiency per spherical 
candle-power was determined. 

The following tabulated data is of six 
sets of lamps: 


Initial Efi- 
’ Average Volt- iene in 
Make Life. age. Sphes. bene c. p. 

Weston, 454 Hrs. 111 3.63 50 per ct. 
won 274 “* 60 4.08 50 “ 
V oodhouse PP x - 
& Rawson, 290 55 («5.56 33 
Stanley 430 “ 96 3.92 37 “ 
Stanley, 204 “ 44 3.45 34 ‘“ 
Edison, 1026 ‘* 97.94.48 35 “ 


From the results as given in the table, it 
will be seen that the greatest depreciation in 
candle-power was 50 per cent., and the least 
33 per cent. This, however, can not be 
taken for any comparison as the life of the 
lamps showed such a great disparity. The 
depreciation of the Edison lamps, which 
proved the superior in the tests, was 35 — 
cent. These results are looked upon to-day 
as of little practical value except as historical 
record, but they have taught us that lamps 
are a delicate matter to handle, and whether 
a lamp isa lamp of value depends on many 
circumstances. These results were a valua- 
ble round added to the ladder of knowledge, 
and it is hoped that experiments of a like 
nature, yet of more practical value, will be 
made in the near future for the benefit of 
the incandescent lighting plants, and the 
men ioterested in incandescent lighting. 

Since 1884 many other makes of lamps 
have come on the market, and knowledge 
gained by experience has both improved the 
quality of the lamps and cheapened the pro- 
cess of manufacturing. (In 1884 lamps 
were advertised 16 candle-power, $3; te 
day from 40 cents to 60 cents may be taken 
as an average price.) 

Six years now have passed since the 
Franklin Institute experiments, and we are 
almost as much in the dark as in the earlier 
days of the industry. The question of life 
seems to be the most important factor to be 
considered from the central station point of 
view, and to meet this desire various manu- 
facturers fr2quently guarantee the average 
life of their lamps. Those guaranteeing 
the longest life, and, at the same time, 
proving their — usually get the 
ee of the business. 

rom time to time we hear of some re- 
markable lamp whose life has run into the 
thousands of hours, and often have I heard 
the veracity of a man’s statement questioned 
when he has given some facts in regard to 
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long-lived lamps. In my own experience I 
can relate of a lamp burning from seven to 
ten hours a day for six years, which would 
mean a minimum life of 13,000 hours. 
Yet, to make this statement off hand to the 
general public, and even to the electrical 
fraternity, it would be received with doubt. 
There is not, however, the least trouble in 
making an incandescent lamp for any de- 
sired life. The life of a lamp depends upon 
the efficiency at which it is burned. 

John W. Howell, in 1888, published a 
statement based upon the experiment of the 
Edison Company, which covered five years 
of time, and the use of thousands of lamps. 
In this statement he says the life of a lamp 
burned at two watts efficiency was practically 
zero; at three watts per candle it was 1,000 
hours; at four and three-fourths watts per 
candle-power it was 16,000 hours. This at 
once shows that the question of life is merely 
a question of circumstances, and may or 
may not be advantageous. He also stated, 
in the same paper, that the candle-powtr of 
any lamp depends upon the efficiency at 
which it is burned. An Edison lamp gave 
five candle-power when run at 6.7 watts per 
candle-power, and when the efficiency was 
increased to 2.66 watts, the candle-power 
was increased to 20—this variation depend- 
ing upon the electromotive force operating 
the lamps. 

These statements show that the Edison 
lamps follow a law. All makes of lamps 
follow this same general law, each having 
its own especial curve, and it is this curve 
that gives the average quality of the lamp. 
The object of an incandescent lighting sta- 
tion is to produce light. It is necessary to 
develop electrical energy, but it is the lamp 
that transforms this electrical energy into 
light. The electrical energy represents the 
dollars of the investor and operators of the 
station, and it is most .important that it 
should be used with the greatest economy to 
obtain proper reward for the investor. 

This must needs bring into the question 


advisability of maintaining efficient lamps 
on a circuit even though their life be short. 

The facts published by the London Zlec- 
trical Review were an account of atest on 
Edison-Swan lamps and the results were pre- 
sented in tabulated form, giving the initial 
candle-power, the initial etticiency and the 
total watts used on the lamp. A test of 1,000 
hours duration was started, and at the end 
of each 100 hours observations were made 
as to the candle-power and the total energy, 
the efficiency. of the lamps being computed 
and placed in the table. This table is pre- 
sented to you in this article with the deduc- 
tions drawn from the data as given, the 
first four columns of the data as furnished 
by the Hlectrical Review; the other columns 
are deductions drawn from the first four 
columns. 





























TABLE B. 
z a ae 33 Amonaae of vow Bee 
6 . 3 cs 1 cent for 50 
g/°o - Se | Hours. | watt Hours 
bs cod 
o- |3sluc. [Pz 
a. Be | S=8 ly 3 3 
So. | Se | e865 |_e4 
<> | $4 | 38% [8c 
= 
< lSo™ 
0} 19.3 | 3.34 | 64.46 
100 | 18 8 | 3.45 | 64.86 | 19.05 | 64.66 | $1.293 | 1.08 
200 | 17.2 | 3.79 | 65.19 | 18.00 | 65.08; 1.800 | 1.16 
300 | 15.6 | 4.10 | 68.96 | 16.40 | 64.57 1.297 | 1.26 
400 | 15.2 | 4.17 | 68.88 | 15.40 | 63.67 1.270 | 1.32 
500 | 14.8 | 4.29 | 63.49 | 15.00 | 63.44 1.268 | 1.35 
600 | 14.4 | 4.38 | 63.07 | 14.60 | 63.28} 1.264 | 1.38 
700 | 14 1 | 4.50 | 68.45 | 14.25 | 63.26 1.265 | 1.42 
800 | 13 3 | 4.68 | 62.24 | 13.70 | 62.85 1.257 | 1.47 
900 | 18.4 | 4.90 | 60.76 | 12.85 | 61.50 1.230 | 1 53 
1000 | 12.0 | 5.00 | 60.00 | 12.20 | 60.83) 1.207 | 1.58 











Column 7 shows what the customer 
pays each 100 hours for the lamp he is using. 
Columao 8 shows what he pays for each 
16 candle-power of light he gets for each of 
the 100 hours. These figures are computed 
upon the average of the observations, that is, 
for the first 100 hours the average candle- 











TABLE C. 
Cost of Total Cost 
Cost of Current and 
Number of Hours to Burn, » Current | ram 
ps. Lamps for 
for 16 ¢. p. 1,000 Hrs. 

Lamps replaced every 100 hours..........ssesceeereceeeceeceues 10.80 $5.00 $15.80 

ate Ce lacie Rada eepins's cmeONa 11.20 2.50 13.70 
Figured on a basis of 1,200 hours and reduced to 10-12. Lamps 

replaced every 300 hours...........  sscccesseccsecccceccccees 11.66 1 66 13.32 
Figured on a basis of 1,200 hours and reduced to 10-12. Lamps 

replaced every 400 HOUrS........00.ssceeceeeeeeeeecteneeees os 12.05 1,25 13.30 

Lamps rep) every 500 HOUTS..... 2... .-ecseecesecccecsccenes 12.34 1.00 13.34 
Figured on a basis of 1,200 hours and reduced to 10-12. Lamps 

replaced every G00 Hours......... ....cceecsccessscceeecenses 12.68 .83 18.51 
Figured on a basis of 1,400 hours and reduced to 10-14. Lamps 

Fop aced @VETy 700 hours...... ....2..2..5 ccscccrccccccceccves 12.81 71 13.52 
on a basis of 1,600 hours and reduced to 10-16. Lamps 

replaced every 800 hours.........sseceseeescee sececeesencees 18.05 62 18.67 
Figured on a basis of 1,800 hours and reduced to 10-18. Lamps 

replaced every 900 hours............. ce ecee cece ceereeeeeeeees 13.30 55 18.85 

Lamps rep! every 1,000 hours ........ceccoces 02 eecceee 13.55 -50 14.05 














the lamp used—the life, the cost, and the 
efficiency being the three considerations, 

To bring the matter to a point at once we 
will assume conditions which are perfectly 
feasible and within the bonds of possibility. 
First, we will consider that a lamp burping 
at 444 watts efficiency will depreciate but a 
minimum for the first 1,000 hours. We will 
consider this lamp and the cost of operating 
it. A lamp at 414 watts efficiency and 16 
candle-power burning for 1,000 hours would 
require a total expenditure of electrical 
energy of 72,000 watt hours, This at one 
cent for 50 watt hours would be $14.40 for 
the current, and adding 50 cents for the cost 
of the lamp would make a total cost of 
$14.90 for burning this lamp 1,000 hours. 
The efficiency of another lamp is 344 watts 
per candle-power. We will not say how 
many lamps will have to be replaced in the 
1,000 hours, but just assume that the effici- 

ency of 344 watts per candle-power is main- 
tained throughout the 1,000 hours. The 
total expenditure of energy on this basis 
will be 56,000 watt hours, which will cost, 
at the rate of one cent for 50 watt hours, 
$11.20. Adding 50 cents to this for the 
cost of the first lamp, makes it $11.70 
leaving a difference in favor of the 344 watt 
lamp of $3.20 which, of course, will have to 
be used to a certain extent in replacing the 
lamps, but allowing that a 344 watt lamp 
, will maintain its efficiency for 333 hours, 
we will merely have to pay $1.00 additional 
for replacing lamps and have a net saving of 
$2.20. This, though an assumption, is not 
distorted for lamps from 34¢ to 414 watts effi- 
ciency are on the market, and yet, many @ 
station is being operated with lamps of a 
worse efficiency than 414 watts, and they 
wonder why it is that their dividends are 
smaller than those of other plants. It is 
the incandescent lamp that will make or 
break the dividend paying record of the 
central station, and it should be considered 
with the utmost care. The assumption has 
been made and the question been analyzed. 
Tne lack of actual data makes it necessa 
to assume and analyze the question as it 
has just been done. However, the London 
Hlectrical Review has published some facts 
which will be analyzed as this assumption 
has been, and will show immediately the 
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power produced is taken, and so on for each 
succeeding 100 hours. The cost of electrical 
energy used in the estimate is one cent per 
50 watt hours, the prevailing price at the 
present day. 

The potential in these experiments was 
constant, the same as any ordinary central 
station endeavors to maintain. The resist- 
ance of the filament increases as the lamp 
continues to burn, and the total energy used 
when the potential is constant decreases, and 
the lamp takes Jess current to a small extent 
than when it starts to burn. The relation of 
the candle-power to the total energy shows, 
though less energy is used as the life contin- 
ues, that the economy of the lamp is greatly 
lessened, because the light produced de- 
creases (due to the depreciation of the fila- 
ment and the discoloration of the glass) in a 
much greater proportion than the total 
energy. 

As the light decreases in a much greater 
proportion than the energy, which is what 
we pay for, the light being the result, how- 
ever, that we desire, it is easy to see that we 
are paying more for our light as the lamp 
continues to burn. 

If we wish to maintain a constant candle- 
power throughout the entire life of a Jamp 
the electromotive force would have to be 
raised as the filament increased in resistance; 
the discoloration of the glass and the depre- 
ciation in the quality of the filament also 
makes an additional increase in the electro- 
motive force necessary, the current is main- 
tained up to what it was at the start and even 
increased, thus the energy required to pro- 
duce a constant supply of light would be 
constantly increasing and, therefore, the cost 
of the light constantly increasing as the life 
of the lamp continued. 

Dr. Philip Atkinson, of Chicago, in a _re- 
cent lecture in which he advocated the 
economy of the renewals of incandescent 
lamps at much shorter intervals than the 
usual practice, unfortunately gave as the 
reason that the filaments tance was re- 
duced the longer the lamp was used, whereby 
the current is increased while, at the same 
time, the luminosity is decreased. 

He is wrong in regard to the resistance of 
the filament and the increase of current, for 
the incandescent lamp as it grows old takes 
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less current whenever the potential is con- 

stant. 

Attention is called to Dr. Atkinson's 
reasons so that others may not be misled by 
his incorrect premises, even though they 
may have been used to prove an assumption 
that is supported by facts. There is nothing 
so detrimental to a cause as false and in- 
correct premises. 

The financial results in Table B are 
very clear and plain, and any one would say 
at a glance, allowing that a 16 candle-power 
lamp costs 50 cents, that it would not cost the 
consumer a-cent more for light if he bought 
a new lamp at the end of hours, for the 
saving in current would pay for the lamp; 
that much is apparent. However, the fol- 
lowing table makes the matter clearer and 
more closely defines the line of the mosi 
economical life of the lamp. The lamps are 
assumed in this table to cost the consume: 
50 cents; the cost of the current is taken 
from the table just previous to this. 

The result of the above compilation shows 
that for this grade of lamp at the price of 
current and price of lamp assumed, that 
though the lamp will last 1,000 hours it is 
better to throw the lamp away at the end of 
400 hours and use new ones. Seventy-five 
cents per lamp will be saved every 1,000 
hours by replacing the lamps every 400 
hours instead of keeping one lamp in 1,000 
hours. 4 

If the lamps were cheaper and the currents 
the same or dearer it would be cheaper to re- 
Place the lamps still oftener than 400 hours. 
If the current was but half of what is as- 
sumed in the compilation, that is, if the 
current cost but one cent for 100 watt hours 
it would be cheaper to replace the lamps 
every 800 hours, cheaper by about 17 cents 
for every 1,000 hours. 

It is not a question of the life of a lamp 
alone that should determine what lamps 
should be used, but also the efficiency of the 
lamp, cost of current and price of lamp. 

A mathematical equation should be formed 
taking all these factors into consideration 
before the matter should be decided by the 
central station. Reliable data on the majority 
of the makes of lamps is not obtainable, and 
it has been necessary to treat the matter 
from assumption and from analyzing such 
data that has been published ; but even from 
mere assumption it is without doubt an as- 
sured fact, except when the current is ex- 
tremely cheap, that an efficient, short lived 
lamp is preferable to an inefficient long 
lived lamp. 

In making this mathematical-equation, the 
end in view is to determine the efficiency at 
which the sum of the costs of power and 
lamps is a minimum, and in order to do 
this the rate of variation of life of a lamp 
with its efficiency should be known. This 
variation would have to be given by the 
manufacturer. 

To give this equation in the shape of a 
formula we will assume symbols to repre- 
sent the various factors. 

Let A = the number of watt hours required 
by a 16 candle-power lamp. A + 16 would 
represent the efficiency per candle-power. 

Let B = the life of the lamp at A + 16 
efficiency, 

Let Y — the cost of a 16 candle-power 
lamp. 

Let X — the cost of a watt hour- delivered 
at the lamp. 

The value of A and B must be ascer- 
tained from the manufacturer. 

Y is the price that has to be paid for the 
lamp. 

To obtain the cost of a watt hour, or X, 
delivered at the lamp, the mean current at 
the station must be determined. As the 
wires and devices have been figured for a 
certain loss for maximum current. The 
energy in transmitting the mean current 
would bear the same ratio to the percentage, 
figured for the maximum load, as the mean 
current does to the maximum current. This 
amount of energy must be subtracted from 
the total energy developed and the remainder 
will give the amount of energy used in the 
lamps. The total operating expenses, less 
the cost of the lamps, divided by the total 
watt hours delivered at the lamps will give 
the cost of one watt hour. 

The cost of operating a 16 candle power 
lamp for an hour would be the cost of a 
watt hour multiplied by the number of 
watts required by the 16 candle-power lamp, 
orX XA 

The proportion of cost for replacing 
lamps would be the price of the lamp. di- 
vided by the life, or Y+-B. 

The most economical point to run the 
station would be when the sum of the re- 
newals and the cost of the energy is a 
minimum, or, expressed in a formula, when 
(Y+B) + (XXA) = a minimum. 

To give an example of this we will assume 
conditions. Let cost of lamp = 50 cents 
efficiency, A+16 = four. watts, or A = 64 
watts; let X — $.00016, an average cost of 
electrical energy (being .8 of a cent for 50 
watt hours), and the life of lamp 1,000 hours, 
and substituting these values in the formula 
we have, s 

S h000 r ¢ + §.00016 x 64—? 
or $.0005 + $.01024 — $.01074. 
Another lamp costs 60 cents, its efficiency 
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is three watts or A—48 watts.. X— the 
same as in previous case, $.00016, and the 
life of lamp 800 hours, substituting these 
values in the formula we have, . 
$.60+300 + $.00016 x 48 — 
cr $.002+$.00768 — $.00968. 4 
The result shows that a —— costing 60 
cents, and having a life ef only 300 bours 
with three watts efficiency, makes the operat- 
¢ expenses of the station less than if the 
lamp was only 50 cents and had a life of 
1.000 hours with four watts efficiency, in 
fact, the three watt lamp is cheaper even 
ugh the four watt lamp cost but one 
tand had a lifeof 10,000 hours, forthe cost 
he energy alone for the four watt lamp 
n excess of the sum of the cost of lamp 
| energy in the case of the three watt 
ip. The question is governed very 
ch by the cost of the energy. 
rhe incandescent business has grown upon 
us so rapidly that we have been unable to 
) up with the. vast advance, and the 
jlic has been suffered to remain in dense 
norance on thisone of the most important 
sjects of the present day.. In fact, not 
y has the public been allowed to remain 
norant, but the great majority of central 
ion men have had no opportunity what- 
r of gathering such data together that 
uld enable them to fully comprehend the 
portant part the incandescent lamp plays 
heir business and 
rein lay vital 
isiderations. 
The renewals 
ve always been 
sidered the bug- 
ir of the central 
ation, but the 
iste of energy has 
dom received the 
chtest notice. 
lhe success or 
ilure of electric 
ght central sta- 
is, as a dividend 
rning investment, 
of the utmost 
oment to the 
rents, manufac- 
rers of electric 
ht apparatus and 
hers who desire to 
romote the busi- 
ss. Itis necessary 
ir the success of 
10se desiring to 
romote the electric 
ight business that 
the electric light 
eniral stations 
ike money. For 
ieelectriclight cen- 
ral stations to be 
nancially success- 
ul, those operating 
them should be con- 
nced of the import- 
ice of using effi- 
ent lamps, and of 
newing them as 
soon as their effic- 2 
iency materially de- 
preciates. % 
The bugbear that 
xists in the minds 
‘f many central sta- 
ion men, that it is 
he cost of renewal 
f lamps that repre- 
nts the great ex- 
nse, should be 
radicated, and the 
iestion of waste of 
nergy so demon- 
rated that they 
nnot avoid seeing 
he advisability of 
ficiency rather 
ian long life in the 
imps they are 
sing. 
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The Latest Figures. 


Whipple's Reports for April, 1891, gives 
he following information : 


CENTRAL STATION COMPANIES. 





- a3 ss 
= vs Mexico.... 1 
Sie aes......... 300 

: STREET RAILWAY. COMPANIES. 
( ompanies in United States ............0.....000 917 
Sette ties sds ccce copccece 25 
CRS ee 942 


Electric Roads in Operati tract 
in United Statec oe 08 -_ ero bowed 


Electric Roads in 
~ Operation and under Contract 





ELECTRICAL REVIEW 


Electrical Measuring Instruments for 
Schools. 


Herewith. we illustrate a number of elec- 
trical testing and measuring instruments, 
just designed ard put upon the market by 
Messrs. Queen & Company, of Philadelphia, 
expressly for the use of schools and students 
in laboratory work. The instruments com- 
prised in Messrs. Queen & Company’s list, 
while capable of doing very nice and accurate 
work, are especially adapted to the use of 
beginners, as they are strongly made and 
have their delicate parts so arranged as to 
be easily and quickly replaced in case of 
injury. In these instruments all unnecessary 
and superfluous finish has been avoided ; at 
the same time, they are neat and well made 
and will not appear out of place in the best 
appointed laboratories. 

The list is a most complete one, and in- 
clades all the instruments necessary for a 
thorough first year’s course in laboratory 
electricity. Fig. 1 shows a neat form of 
horizontal galvanometer for ordinary work. 
This style is furnished with different wind- 








readily removable, as-seen by -the illustra- 
tion, and may be changed in a moment for 
others of a higher or lower resistance. Both 
these last two styles of galvanometers are 
furnished wound to: high or low resistances, 
as ordered. 
The well-known Deprez-D’Arsonval gal- 
vanometer, as it is commonly called, appears 
in Fig. 6. This galvanometer, one of the 
most sensitive types known and very ‘‘ dead 
beat,” needs no explanation or comment. 
Fig. 7 is a tangent and sine galvanometer. 
Fig. 8 is one of the four or five resistance 
boxes of this series, and represents the 
type; the particular box shown is a com- 
bination Wheatstone bridge and resistance 
set, having 12 coils in the resistance portion 
aggregating 1,110 ohms, and_ bridge arms of 
10, 100 and 1,000 ohms on a side, thus 
giving a —y 4 of measurement from ;}5 
ohm. to 111, ohms; the coils in these 
sets are all guaranteed to } of 1 per cent. 
A slide wire bridge is shown in Fig. 9. 
There is also q reading telescope, Fig. 10, 
for use with the previously mentioned re- 
flecting galvanometers. This telescope has 
adjustments for altitude, and both coarse 
and fine adjustments for azimuth. For 
those not partial to telescope methods, a 
neat lamp stand and scale is provided. Keys 
of all descriptions, some of which are illus- 
trated, are included also. The list is 
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A Southern Exposition. 


The 14 Southern States and New Mexico 
and Arizona have joined in establishing in 
the city of Raleigh, the capital of North 
Carolina, a permanent exhibit of their pro- 
ducts and resources. This effort is made 
under the direction of the several State gov- 
ernments. 

The permanent exhibit opens May 15, 
1891. From the first of October to the first 
of December, 1891, a great Southern exposi- 
tion will be held. The Southern people fully 
understand that their section is peculiarly 
adapted to the production of fruits, vegeta- 


bles and all agricultural crops and that the 
Northern States are the manufacturing sec- 
tion of the Union. Therefore, Northern 
manufacturers and dealersin machinery and 
manufactured goods are invited to join with 
the South and show at the Southern exposi- 
tion the latest labor-saving devices of every 
description. 

A feature will be an exhibit showing the 
advancement of the negroes, managed en- 
tirely by themselves. Each Southern State 
will have its special negro commissioner, 
who will preside over and have the control 
of the exhibit from his State. 

Hon. Jno. T. Pat- 
rick, well known in 
industrial progress 
in the Southern 
States, has been 
made secretary, and 
\ has already estab- 

lisbed his headquar- 
} ters at Raleigh, N. 

His efforts for 
the past 10 years to 
bring about friendly 
business _ relations 
between the North 
and South, especial- 
ly fit him for this 
work. Mr. Patrick 
is not only secretary 
of the Southern 
Exposition, but is 
Commissioner of the 
Department of In- 
formation of the 
Southern Inter- 
States Immigration 
Bureau. It is his 
special duty to fur- 
nish information 
about any Southern 
subject. This is 
done through a sys- 
tem of co-operation 
that has been in- 
augurated between 
Boards of Trade, 
Chambers of Com- 
merce and Immi- 
gration Bureaus all 
over the Southern 
States. The way it 
is done is certainly 
a very systematic 
arrangement. Any 
one desiring infor- 
mation should write 
to Mr. Patrick, at 











Fig. 9. 
ELECTRICAL MEASURING INSTRUMENTS FOR STUDENTS’ Use.—Mape By Jas. W. QuEEN & CoMPANY, PHILADELPHIA. 


ings, so as to measure currents ranging 
from 0.01 to 40 or 50 amperes. Fig. 2 is 
the same thing with a heavy copper strip 
moving over a graduated arc, thus allowing 
the measurements of heavy currents and 
the demonstration of the laws of the cosine 
galvanometer. Fig. 3 is a fiber suspended 
galvanometer, pivoted on a vertical axis, for 
use as a zinc galvanometer. Fig. 4 is a 
reflecting galvanometer of the Thomson 
type; a small brass cylinder with glass face 
may be pushed backward and forward in 
the central axis of the coils, thus altering 
the size of the air chamber in which the 
mirror swings, and enabling the deflections 
to be made very dead beat. Fig. 5 is 
another ‘‘ dead beat” galvanometer, of the 
Edelmann type ; the mirror being attached 
to a bell magnet moving in a mass of copper; 


by removing this mass of copper the instru- 
ment is made ballistic, thus making it 
— nag measurements of- condenser 
capacities, pa tances, comparison 
of electromotive forces, etc. The coils ate 


completed by speed counters, standard cells, 
chloride of silver test batteries, small am- 
meters and voltments and copper voltmeters. 


The Trolley in Brooklyn. 

Chairman Rogers and Messrs. Rickard and 
Baker, of the State Board of Railroad Com- 
missioners, met April 22 in the Common 
Council chamber in Brooklyn to consider 
the application of the Atlantic Avenue Rail- 
road Company and the Coney Island and 
Brooklyn Railroad Company for permission 
to substitute the overhead trolley system for 
horse-power. Lengthy arguments pro and 
con were delivered by learned lawyers. 
The application of the Atlantic Avenue 
Company was then taken up, and substun- 
tially the same arguments were used for 
and against the system. President Richard- 
son, Lawyer Boardman, and several electrical 
experts spoke in defence of the trolley 
system. The hearing will be continued on 
May 6. 





Raleigh, N.C. Mr. 
Patrick has the let- 
ter printed and sent 
to the various cities 
and towns, and the 
enquirer receives 
directly and authen- 
tically the informa- 
tion desired. This 
is all done without 
any cost to the en- 
quirer; as the South- 
ern States have 
joined in sustaining 
this organization. 


. Fic. 2. 





The London-Brussels Telephone. 

The project of connecting London with 
Brussels by telephone, which was talked of 
after the successful installation of the Paris- 
London line, has already been put to a prac- 
tical test, and with highly gratifying results, 
says Electricity. Under the direction of N. 
Vaudenpeerboom, the Belgian Minister of 
Posts and Telegraphs, a connection has been 
made by overhead lines between the Belgian 
capital and the Paris London telephone lines 
at Calais. The Belgian Minister in London, 
Baron Solvyns, has made a trial of the line 
and found that conversation could be carried 
on between Brussels and London with al- 
most as much facility as between Paris and 
London. The installation used was only a 
temporary one, but it served to demonstrate 


the facility of adapting the cable between 
Calais and Dover to the double service, and 
will doubtless lead to the establishment of 
permanent communication between the two 
countries. 
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A. L. Bogart, 22 Union Square, New 
York, is sending out a comprehensive pam- 
philet of instructions for the, installation and 
operation of the multiple electric gas light- 
ing apparatus manufactured by him. 

Dean Brothers, Indianapolis, Ind., 
have sent us a catalogue of their new 
steam pumping machinery. It is thor- 
oughly illustrated and is one of the most 
complete catalogues of the kind that we 
have seen. 

The Star Iron Tower Company, 
Fort Wayne, Ind., are sending out a hand- 
somely illustrated descriptive pamphlet 
showing the Star and Detroit iron towers 
and mast-arms. Strong testimonials as to 
the merits of these products are also printed. 


Geo. W. Hunt, president of the Hunt 
Engineering Company, Brooklyn, and his 
associates, have obtained the electric light 
franchise for Waterford, N. Y. A company 
will at once be organized and the plant, to 
consist of about 1,000 incandescent lights 
and 50 arc lights, will be installed this 
Summer. 

The Excelsior Electric Com- 
pany, 115 Broadway, New York, have 
issued a pamphlet giving valuable informa- 
tion about their dynamos for electrolytical 
purposes. A number of recipes for electro- 
plating solutions are also given. The 
pamphlet should be in the hands of every 
electroplater. 

A Little Idea, a trifle original, but 


ra) it means a good 
gs Any deal. We have all 
seen it in connec- 

VY tion with matters 


concerning the 
e Electric Merchan- 


Apoop Vv dise Company, 11 


Adams street, Chi- 
plain its meaning. 


cago, who will ex- 

Harrisburg Ide and Ideal En- 
gines.—What might be considered a brisk 
“and vigorous business is being done by W. 
R. Fleming & Company, 174 Fulton street, 
New York, in steam plants and power trans- 
mission machinery, During the past two 
weeks orders for some 15 Ide and Ideal en- 
gines, together with other contract work, 
have been taken. All of these plants are 
equipped with the celebrated Jewell belting, 
which company they also represent. 

The Electric Construction and 
Supply Company, 18 Cortlandt street, 
New York, report a very large business for 
the month of April, having taken contracts 
for over 700 Ward arc lamps for incandes- 
cent circuits. One order was for 38 Ward 
arc lamps and 200 incandescent lights, from 
the Central Railroad of New Jersey, for use 
on their New York ferry house and piers. 
Mr. R. B. Corey, of the Electric Construc- 
tion and Supply Company, has just closed a 
contract with H. B. Claflin & Company, for 
135 Ward arc lamps of the 10 ampere size. 

Northern Car Company, Minne- 
apolis, Minn.—The Helena, Mont., Elec- 
tric Street Car Company have just added to 
their rolling stock two vestibuled cars from 
the Northern Car Company, of Minneapolis, 
Minn. The cars are 20 feet long in the body 
and have vestibules attached on each end, 
protecting both driver and conductor, as well 
as the driving mechanism, making the cars 
28 feet long over all. The interior wood- 
work is out of selected Honduras mahogany 
and the ceilings out of quartered oak. The 
cars are mounted on Manier trucks—as used 


on the Pullman sleeping-cars—by the use of 
which all tilting and jolting motions are 
done away with. The windows are of the 
very best French plate glass, handsomely 
draped with ——- curtains, which are so 
arranged that they retain their positions even 


when the windows are open, 

















PAISTE CHINA SWITCHES. 


5S and 10 Ampere Capacity. 


FOR FINE RESIDENCE INSTALLATIONS, 


IVORY TINTED, 


TERRA-COTTA TINTED, 
GREY TINTED, 
PINK TINTED. 






BLUE TINTED, 
YELLOW TINTED, 








BRIGHT GOLD FINISHED, 


DULL GOLD FINISHED, 
JET BLACK FINISHED. 
Cheap, Handsome, Durable. 5,000 in stock. 


ASE YOUR SUPPLY MAN FOR THEM. 


=x. IT’. PAISTE, 


1201 MARKET STREET, 


PHILADELPHIA, PA. 





Richmond, Va., have received the follow- 


The Burton Electric Company, IWanteD —Price Lists of 


ing : 

Lynn Belt Line Street Railway Company, 
Lynn, Mass., March 13, 1891. 

Burton Electric Company, Richmond, Va. 

Gentlemen: Enclosed please find check to | 
settle account for electric heaters for the | 
equipment of eight of our cars. 

Your heaters have given satisfaction “i 
our patrons as well as ourselves, and on the 
whole we can claim for them neatness and 
a good even heat, when properly managed. 

Yours very truly, 
(Signed) Q. A. Towns, President, 
Belt Line Street Railway Company. 

The New Central Building.—We 
call the attention of our readers to the newly 
erected Central Building, owned by the 
Central Railroad of New Jersey, and situated 
on Liberty, Washington and West streets, 
this city. We are continually surprised and | 
pleased by the numbers of handsome and 
large business blocks which are constantly 
springing up. The Central Building is the 
newest and certainly one of the most massive 
in New York, and is architecturally beauti- 
ful. This is the season of moving and any | 
of our friends who have to undergo the 
troubles incident to the first of May will be 
amply repaid for their annoyance if they 
find quarters in this new and modern struc- | 
ture. 

Woodhouse & Rawson, London. 
—In view of the large number of orders in | 
hand for steam and electric launches, tugs, | 
etc., together with others promised and in | 
course of negotiation, Messrs. Woodhouse & | 
Rawson, United, Limited, have resolved to 
extend their riverside premises, and ae 
therefore, just purchased a piece of ground | 
situated close to Kew Railway Bridge on the | 
Surrey side, with a frontage to the river of | 
between 600 and 700 feet, the total area being | 
about two and a -half acres. For the build- | 
ings, the necessary plant and machinery to 
carry out the work alluded to above, ar- 
rangments have already been made. The 
company will also have good dock accom- 
modation in connection with the above, 
where tugs aud barges can safely lie while 
undergoing avy necessary repairs and altera- 
tions to machinery, propellers, shafting or 
inspection of bottoms. The new works are 
nearly opposite the two existing yards of the 
company and will, it is expected, be in work- 
ing order in the course of the next two 
months. 


THE LAW 
Double Cylinder Battery. 


Surface o: 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. f 

Weigh care- 
fully these ad 
vantages. 



























Its sale has steadily increased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET, NEW YORE. 








Dynamos and other electric 


| apparatus, in order to procure an 
agency. 
OLIVER ZELAND, 
STOCKHOLM, SWEDEN. 








MANUFACTURED BY 


Charles A. Schieren & Co., 


45, 47, 49, 51 FERRY ST., 
CoR. CLIFF ST. 


BRANCHES: 
BOSTON, 119 HIGH STREET 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 























IF you have anything pertaining to electric 
machinery you want to sell, send us the de- 
scription. 


YOU want anythi rtaining to electric 
| TF vey send or ceuteten. . 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 































INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
I88UED ON APRIL 21, 1891. 








459,605 Socket for incandescent lamps; George 
H. Alton Lynn, Mass., assignor to the ‘Thomson. 
Houston Electric Co. of Connecticut. 

a ange Electric railway; Frank S. Culver, Eau 


er 
ry Means for communicating information; 
Patrick B. Delany, New York, N. Y. 

450,630 Printing telegraph; Samuel R. Linville 
and Louis F. Hettmansperger, Philadelphia, Pa.., 
assignors to the Keystone Battery and Electric 
Supply Company, Camden, N. J. 

1 Printing telegraph; Samuel R. Linville, 
Philadelphia, Pa., assignor to ‘the Keystone Battery 
and Electric ic Supply Co., Camden, N. J. 

450,639 motor and generator; John F. 
Seiberling, Akron, O. 

450,641 Self-exciting alternate current electric 
generator; William Stanley, Jr., Great Barrington. 


ass. or to the Westinghouse Electric and 
Mfg. Co., Pittsburgh, P: 
mo Wlecteie’ ll block signal; John D. 


lor, Pittston, O. 
,652 Electric locomotor; George 
house, J Jr., Pittsburgh, Pa. 
lamp electrode for electrical dental 
Eee Thomas 8. Wilson, Chicago, Dl. 
a ioe. Electric bell pull; Lemuel B. Tinkliam, 
B50 708 Insulator; Theodore Creighton, Tiffin, O. 
450,719 Regulator; Elmer A. Alsdurf, Spartans- 
burg, Pa. 
1 Steam eo indicator; Frederick Sar- 


73: 
gent, New York, 
a, [Electric cable; William I. Bunker, La 


ae 7 
‘40 Phonograph * re Thomas A. Edi- 


~ ye 
ae fi a of vehicles. 450,743 
ware transmitting device. 450,744 Power trans- 
mitting device for electric railways; Edward H 
Johnson, New York, N. Y. 

450,834 Method of making plates of secondary 
batteries; Stanley C. C. Currier, Philadel _ Pa., 
assignor tot a United Gas Improvement 
\ od of and apparatus for comming 
electric FP ng Walcott, Providence, R, I. 

ne. Galvanic battery; Chas. Williams, Balti- 
moi 
450,846 Insulated electric car; John Stephenson, 


New York, ad , J 

A hanism for separating sheets of ma- 
terial; ‘Adolph Weidensbusch, Darmstadt, Ger- 
man 


,872 Electric valve controller; Chas. B. Rear- 
don, Franklin, Pa., assignor of one- “half to John E. 
Gill, Franklin, Pa. 

450,875 Electrically propelled 2 steered tor- 
pedo; Winfield S. Sims, Newark. N. J. 
450,896 Thermostat; Jesse C. Sims, Maynard, 


450,928 Electro-magnetic apparatus; Leonidas 
G. Woolley, Grand Rapids, “Mice 
Automatic electric valve controller; 
Ferdinand E. Chatard, Baltimore, Md 
450,960 Process of tinting incandescents.. 450,961 
Process pene incandescents; Carl Dellwik, 


a ratus for rat- 
spperetes Sr ee 


Westing- 





=o 


966 Electro- ¢ yd 
ing siop watches; Frank A 


450,970 Electric motor havism ; 
Mower, New Haven, Conn., assignor ‘to = & 








Thompson & Sons, same p! 
450, Electric’ switch; John A. Norton, Bridge- 
port, ‘Conn. 


450,975 Dynamo-electric machine or motor; Al- 
bert L. Parcelle, Boston, Mass., assignor to the 
= lex Motor Co. of Maine. 

Electric current regulator; Joseph A. 
Williams, Cleveland, O. 

450, Ceiling rosette for incandescent amy 
David 5. Cartwright, Boston, Mass., assignor to 
John 8. Potter, Newton, Mas ass. 

, 451, 004 Ordnance batte Samuel P. Hatfield, 
or 0} one-half to the Conti- 
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Presents the practical results achieved by 
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